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NOVEL HUMAN PROTEINS, POLYNUCLEOTIDES ENCODING 
THEM AND METHODS OF USING THE SAME 

FIELD OF THE INVENTION 

The present invention relates to nucleic acids encoding proteins that are new 
5 members of the following protein families: intracellular protein-like Proteins, Sorting 
Nexin 6-like Proteins, 2310038H17RIK membrane (TmSP) protein-like Proteins, 
573045I09RIK cyclin-like Proteins, cMobS cancer specific proteins, LRP 16 protein-like 
Proteins, Phosphatidylethanolamine-binding protein-like Proteins, Immunoglobulin-like 
LRR-domain containing Proteins, NUMB binding protein LNXp80-like Proteins, Zinc 

10 Finger Protein-like Proteins, Actin-Binding Protein Frabin-Alpha-like Proteins, Actin 
related protein 2/3 complex subunit 1 A-like Proteins, Hepatocellular Carcinoma 
Autoantigen - like Proteins, Hematopoietic Stem/Progenitor Cells Protein MDS029 -like 
Proteins, TRAP-delta-like Proteins, INTSIG-5-like WD-40 repeats containing protein-like 
Proteins, Ferritin light chain-like Proteins, Leucine-rich protein 130-like Proteins, tumor 

1 5 protein p53-binding protein 2 - like Proteins. 

Included in the invention are polynucleotides and the polypeptides encoded by such 
polynucleotides, as well as vectors, host cells, antibodies and recombinant methods for 
producing the polypeptides and polynucleotides, as well as methods for using the same. 
Methods of use encompass diagnostic and prognostic assay procedures as well as methods 

20 of treating diverse pathological conditions. 
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BACKGROUND OF THE INVENTION 

The invention generally relates to nucleic acids and polypeptides encoded 
therefrom. More specifically, the invention relates to nucleic acids encoding cytoplasmic, 
nuclear, membrane bound, and secreted polypeptides, as well as vectors, host cells, 
5 antibodies, and recombinant methods for producing these nucleic acids and polypeptides. 

SUMMARY OF THE INVENTION 

The present invention is based in part on nucleic acids encoding proteins that are 
members of the following protein families: intracellular protein-like Proteins, Sorting 
Nexin 6-like Proteins, 2310038H17RIK membrane (TmSP) protein-like Proteins, 

10 573045I09RIK cyclin-like Proteins, cMob5 cancer specific proteins, LRP1 6 protein-like 
Proteins, Phosphatidylethanolamine-binding protein-like Proteins, Immunoglobulin-like 
LRR-domain containing Proteins, NUMB binding protein LNXp80-like Proteins, Zinc 
Finger Protein-like Proteins, Actin-Binding Protein Frabin-Alpha-like Proteins, Actin 
related protein 2/3 complex subunit 1 A-like Proteins, Hepatocellular Carcinoma 

1 5 Autoantigen - like Proteins, Hematopoietic Stem/Progenitor Cells Protein MDS029 -like 
Proteins, TRAP-delta-like Proteins, INTSIG-5-like WD-40 repeats containing protein-like 
Proteins, Ferritin light chain-like Proteins, Leucine-rich protein 130-like Proteins, tumor 
protein p53-binding protein 2 - like Proteins. The novel polynucleotides and polypeptides 
are referred to herein as NOV la, NOV lb, NOV2a, NOV2b, NOV3a ? NOV3b 5 NOV3c, 

20 NOV4a, NOV4b, NOV5a, NOV6a, NOV6b, NOV7a, NOV8a, NOV9a, NOV 1 0a, 
NOV1 la, NOV 12a, NOV 13a, NOV 14a, NOV 15a, NOV 16a, NOV 16b, NOV 17a, 
NOV 1 7b, NOV 1 8a, NOV 1 8b, NOV 1 8c, NOV 1 9a, NOV 1 9b, NO V20a, NOV20b, 
NOV20c. These nucleic acids and polypeptides, as well as derivatives, homologs, analogs 
and fragments thereof, will hereinafter be collectively designated as "NOVX" nucleic acid 

25 or polypeptide sequences. 

In one aspect, the invention provides an isolated NOVX nucleic acid disclosed in 
SEQ ID NO:2n-l , wherein n is an integer between 1 and 33. In some embodiments, the 
NOVX nucleic acid molecule will hybridize under stringent conditions to a nucleic acid 
sequence complementary to a nucleic acid molecule that includes a protein-coding 

30 sequence of a NOVX nucleic acid sequence. The invention also includes an isolated 
nucleic acid that encodes a NOVX polypeptide, or a fragment, homolog, analog or 
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derivative thereof. For example, the nucleic acid can encode a polypeptide at least 80% 
identical to a polypeptide comprising the amino acid sequences of SEQ ID NO:2n, wherein 
n is an integer between 1 and 33. The nucleic acid can be, for example, a genomic DNA 
fragment or a cDNA molecule that includes the nucleic acid sequence of any of SEQ ID 
5 NO:2n-l , wherein n is an integer between 1 and 33. Also included in the invention is an 
oligonucleotide, e.g., an oligonucleotide that includes at least 6 contiguous nucleotides of a 
NOVX nucleic acid (e.g., SEQ ID NO:2n-l, wherein n is an integer between 1 and 33) or a 
complement of said oligonucleotide. 

The invention also encompasses isolated NOVX polypeptides (SEQ ID NO:2n, 
10 wherein n is an integer between 1 and 33). In certain embodiments, the NOVX 

polypeptides include an amino acid sequence that is substantially identical to the amino 
acid sequence of a human NOVX polypeptide. 

The invention also features antibodies that immunoselectively bind to NOVX 
polypeptides, or fragments, homologs, analogs or derivatives thereof. 
1 5 In another aspect, the invention includes pharmaceutical compositions that include 

therapeutically- or prophylactically-effective amounts of a therapeutic and a 
pharmaceutically-acceptable carrier. The therapeutic can be, e.g., a NOVX nucleic acid, a 
NOVX polypeptide, or an antibody specific for a NOVX polypeptide. In a further aspect, 
the invention includes, in one or more containers, a therapeutically- or 
20 prophylactically-effective amount of this pharmaceutical composition. 

In a further aspect, the invention includes a method of producing a polypeptide by 
culturing a cell that includes a NOVX nucleic acid, under conditions allowing for 
expression of the NOVX polypeptide encoded by the DNA. If desired, the NOVX 
polypeptide can then be recovered. 
25 In another aspect, the invention includes a method of detecting the presence of a 

NOVX polypeptide in a sample. In the method, a sample is contacted with a compound 
that selectively binds to the polypeptide under conditions allowing for formation of a 
complex between the polypeptide and the compound. The complex is detected, if present, 
thereby identifying the NOVX polypeptide within the sample. 
30 The invention also includes methods to identify specific cell or tissue types based 

on their expression of a NOVX. 

Also included in the invention is a method of detecting the presence of a NOVX 
nucleic acid molecule in a sample by contacting the sample with a NOVX nucleic acid 
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probe or primer, and detecting whether the nucleic acid probe or primer bound to a NOVX 
nucleic acid molecule in the sample. 

In a further aspect, the invention provides a method for modulating the activity of a 
NOVX polypeptide by contacting a cell sample that includes the NOVX polypeptide with a 
5 compound that binds to the NOVX polypeptide in an amount sufficient to modulate the 
activity of said polypeptide. The compound can be, eg., a small molecule, such as a 
nucleic acid, peptide, polypeptide, peptidomimetic, carbohydrate, lipid or other organic 
(carbon containing) or inorganic molecule, as further described herein. 

In another embodiment, the invention involves a method for identifying a potential 

10 therapeutic agent for use in treatment of a pathology, wherein the pathology is related to 
aberrant expression or aberrant physiological interactions of a polypeptide with an amino 
acid sequence selected from the group consisting of SEQ ID NO:2n, wherein n is an integer 
between 1 and 33, the method including providing a cell expressing the polypeptide of the 
invention and having a property or function ascribable to the polypeptide; contacting the 

1 5 cell with a composition comprising a candidate substance; and determining whether the 
substance alters the property or function ascribable to the polypeptide; whereby, if an 
alteration observed in the presence of the substance is not observed when the cell is 
contacted with a composition devoid of the substance, the substance is identified as a 
potential therapeutic agent. 

20 Also within the scope of the invention is the use of a therapeutic in the manufacture 

of a medicament for treating or preventing disorders or syndromes including, e.g., 
adrenoleukodystrophy, congenital adrenal hyperplasia, hemophilia, hypercoagulation, 
idiopathic thrombocytopenic purpura, autoimmune disease, lupus erythematosus, psoriasis, 
lung disorders, liver disorders, rheumatoid arthritis, osteoarthritis, Crohn's disease, 

25 ulcerative colitis, inflammatory bowel disease, asthma, allergies, chronic obstructive 
pulmonary disease, immunodeficiencies, Von Hippel-Lindau (VHL) syndrome, 
Alzheimer's disease, stroke, tuberous sclerosis, hypercalcemia, Parkinson's disease, 
Huntington's disease, cerebral palsy, epilepsy, Lesch-Nyhan syndrome, multiple sclerosis, 
ataxia-telangiectasia, leukodystrophies, behavioral disorders, addiction, schizophrenia, 

30 depression, anxiety, pain, diabetes, renal artery stenosis, interstitial nephritis, 

glomerulonephritis, polycystic kidney disease, systemic lupus erythematosus, renal tubular 
acidosis, IgA nephropathy, asthma, emphysema, scleroderma, adult respiratory distress 
syndrome (ARDS), lymphedema, graft versus host disease (GVHD), pancreatitis, obesity, 
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ulcers, anemia, ataxia-telangiectasia, cancer, trauma, viral infections, bacterial infections, 
parasitic infections; and conditions related to transplantation, neuroprotection, fertility, or 
regeneration (in vitro and in vivo) and/or other pathologies and disorders of the like. Also 
within the scope of the invention is the use of a therapeutic in the manufacture of a 
5 medicament for treating or preventing conditions including, e.g., those associated with 
homologs of a NOVX sequence, such as those listed in Table A. 

The therapeutic can be, e.g., a NOVX nucleic acid, a NOVX polypeptide, or a 
NOVX-specific antibody, or biologically-active derivatives or fragments thereof. 

For example, the compositions of the present invention will have efficacy for 

10 treatment of patients suffering from the diseases and disorders disclosed above and/or other 
pathologies and disorders of the like. The polypeptides can be used as immunogens to 
produce antibodies specific for the invention, and as vaccines. They can also be used to 
screen for potential agonist and antagonist compounds. For example, a cDNA encoding 
NOVX may be useful in gene therapy, and NOVX may be useful when administered to a 

1 5 subject in need thereof. 

The invention further includes a method for screening for a modulator of disorders 
or syndromes including, e.g., the diseases and disorders disclosed above and/or other 
pathologies and disorders of the like. The method includes contacting a test compound 
with a NOVX polypeptide and determining if the test compound binds to said NOVX 

20 polypeptide. Binding of the test compound to the NOVX polypeptide indicates the test 
compound is a modulator of activity, or of latency or predisposition to the aforementioned 
disorders or syndromes. 

Also within the scope of the invention is a method for screening for a modulator of 
activity, or of latency or predisposition to disorders or syndromes including, e.g., the 

25 diseases and disorders disclosed above and/or other pathologies and disorders of the like by 
administering a test compound to a test animal at increased risk for the aforementioned 
disorders or syndromes. The test animal expresses a recombinant polypeptide encoded by a 
NOVX nucleic acid. Expression or activity of NOVX polypeptide is then measured in the 
test animal, as is expression or activity of the protein in a control animal that 

30 recombinantly-expresses NOVX polypeptide and is not at increased risk for the disorder or 
syndrome. Next, the expression of NOVX polypeptide in both the test animal and the 
control animal is compared. A change in the activity of NOVX polypeptide in the test 
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animal relative to the control animal indicates the test compound is a modulator of latency 
of the disorder or syndrome. 

In yet another aspect, the invention includes a method for determining the presence 
of or predisposition to a disease associated with altered levels of a NOVX polypeptide, a 
5 NOVX nucleic acid, or both, in a subject (e.g., a human subject). The method includes 
measuring the amount of the NOVX polypeptide in a test sample from the subject and 
comparing the amount of the polypeptide in the test sample to the amount of the NOVX 
polypeptide present in a control sample. An alteration in the level of the NOVX 
polypeptide in the test sample as compared to the control sample indicates the presence of 

1 0 or predisposition to a disease in the subject. Preferably, the predisposition includes, e.g., 
the diseases and disorders disclosed above and/or other pathologies and disorders of the 
like. Also, the expression levels of the new polypeptides of the invention can be used in a 
method to screen for various cancers as well as to determine the stage of cancers. 

In a further aspect, the invention includes a method of treating or preventing a 

1 5 pathological condition associated with a disorder in a mammal by administering to the 
subject a NOVX polypeptide, a NOVX nucleic acid, or a NOVX-specific antibody to a 
subject (e.g., a human subject), in an amount sufficient to alleviate or prevent the 
pathological condition. In preferred embodiments, the disorder, includes, e.g., the diseases 
and disorders disclosed above and/or other pathologies and disorders of the like. 

20 In yet another aspect, the invention can be used in a method to identity the cellular 

receptors and downstream effectors of the invention by any one of a number of techniques 
commonly employed in the art. These include but are not limited to the two-hybrid system, 
affinity purification, co-precipitation with antibodies or other specific-interacting 
molecules. 

25 NOVX nucleic acids and polypeptides are further useful in the generation of 

antibodies that bind immuno-specifically to the novel NOVX substances for use in 
therapeutic or diagnostic methods. These NOVX antibodies may be generated according to 
methods known in the art, using prediction from hydrophobicity charts, as described in the 
"Anti-NOVX Antibodies" section below. The disclosed NOVX proteins have multiple 

30 hydrophilic regions, each of which can be used as an immunogen. These NOVX proteins 
can be used in assay systems for functional analysis of various human disorders, which will 
help in understanding of pathology of the disease and development of new drug targets for 
various disorders. 
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The NOVX nucleic acids and proteins identified here may be useful in potential 
therapeutic applications implicated in (but not limited to) various pathologies and disorders 
as indicated below. The potential therapeutic applications for this invention include, but 
are not limited to: protein therapeutic, small molecule drug target, antibody target 
5 (therapeutic, diagnostic, drug targeting/cytotoxic antibody), diagnostic and/or prognostic 
marker, gene therapy (gene delivery/gene ablation), research tools, tissue regeneration in 
vivo and in vitro of all tissues and cell types composing (but not limited to) those defined 
here. 

Unless otherwise defined, all technical and scientific terms used herein have the 
1 0 same meaning as commonly understood by one of ordinary skill in the art to which this 
invention belongs. Although methods and materials similar or equivalent to those 
described herein can be used in the practice or testing of the present invention, suitable 
methods and materials are described below. All publications, patent applications, patents, 
and other references mentioned herein are incorporated by reference in their entirety. In 
1 5 the case of conflict, the present specification, including definitions, will control. In 

addition, the materials, methods, and examples are illustrative only and not intended to be 
limiting. 

Other features and advantages of the invention will be apparent from the following, 
detailed description and claims. 

20 DETAILED DESCRIPTION OF THE INVENTION 

The present invention provides novel nucleotides and polypeptides encoded 
thereby. Included in the invention are the novel nucleic acid sequences, their encoded 
polypeptides, antibodies, and other related compounds. The sequences are collectively 
referred to herein as "NOVX nucleic acids" or "NOVX polynucleotides" and the 
25 corresponding encoded polypeptides are referred to as "NOVX polypeptides" or "NOVX 
proteins." Unless indicated otherwise, "NOVX" is meant to refer to any of the novel 
sequences disclosed herein. Table A provides a summary of the NOVX nucleic acids and 
their encoded polypeptides. 
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TABLE A. Sequences and Corresponding SEQ ID Numbers 



NOVX 


Internal 


SEQ 
ID NO 


SEQ 
ID NO 


Homology 


Assignment 


Identification 


(nuclei 
c acid) 


(amino 
acid) 


r*\J V 1 a 


Lu l I OD iy-y) I 


i 
i 


z 


: : — : rr^ : — 

anticancer protein, intracellular protein 


INU V 1 D 


1 1<C7Q AO 

J i o-> /y-uz 


i 


A 

4 


anticancer protein, intracellular protein 


iNUVZa 


P 1 /^ i o/c i i o a i 


c 

J 


0 


Sorting nexin 6 (TRAF4-associated factor 2) 


NUVZb 


1 o<c 1 If) AO 


n 
1 


o 
O 


Sorting nexin 6-like Protein 




c*ci i oo^oi ai 


o 
y 


1 A 


Hepatocellular carcinoma-associated antigen 
ntAjj /Uy zj i uujon i /KiK memurane 
^ I rnor ) proiein 


NOV3b 


CGI 37623-02 


11 


12 


antigen HCA557b 


NUVjC 


/""'/"M 0 O^COO ni 

CO J 3 /ozJ-Ui 


J 5 


1 A 

14 


antigen HLAjj/d 


NOV4a 


CG 137687-01 


35 


16 


573045I09R1K cyclin-like Protein 


NOV4b 


CGI 37687-02 


17 


18 


cychn-hke Proteins ; 


NOV5a 


CGI 43 198-01 


19 


20 


150001 1 J06Rik protein; Nuclear protein 


NOV6a 


CGI 44756-01 


21 


22 


cMob5 cancer specific protein 


NOV6b 


CGI 44756-02 


23 


24 


Suppression of tumorigenicity 16 protein 


NOV7a 


CG145473-01 


25 


26 


LRP 16 protein 


NOV8a 


CG145988-01 


27 


28 


Phosphatidylethanolamine-binding protein; 
Prostatic binding protein 


NOV9a 


CGI 46452-01 


29 


30 


LRR domain-containing Protein; 
Immunoglobulin protein 


NOVlOa 


CGI 4673 1-01 


31 


32 


Membrane Binding-like Protein; NUMB 
binding protein LNXp80; 
multi-PDZ-domain-containing protein 


NOV1 la 


CGI 47048-01 


33 


34 


Zn Finger Protein; RING finger protein 1 8 


NOV 12a 


CGI 47246-01 


35 


36 


Actin-Binding Protein Frabin-Alpha; GEF 


NOV 13a 


CGI 4765 1-01 


37 


38 


Suppressor of profilin/p41 of Actin related 
protein 2/3 complex (subunit 1 A) 


NOV 14a 


CG149303-01 


39 


40 


Hepatocellular Carcinoma Autoantigen 


NOV 15a 


CGI 493 12-01 


41 


42 


hematopoietic stem/progenitor cell protein 

\a nc AOQ 


NOV 16a 


CGI 5095 1-01 


43 


44 


Translocon-associated protein, delta subunit 
precursor ^ 1 rv/vr-Qena^ 


MOV 1 


v^vj i Duyj i -uz 


43 


40 


TRAP rl<»lto til^o Drrt+olne 

l tvAr-ueiia-iiKe rroteins 


NOV 17a 


CGI 73328-01 


47 


48 


intracellular signaling (INTSIG-5) protein; 
WD-40 repeat containing protein 


JNUV I /D 


CO I /J-)zo-Uz 


AQ 




WD-40 repeats containing protein 


jnuv i oa 


COjo 1 Ul-U 1 


c 1 
J 1 


JZ 


ferritin light chain protein 


TsJOVl Rh 
i^i vy v j ou 








Ferritin licrltt r>Koin nrnfpin 

rcii mil ngiH Liidiii pruiviii 


NOV 18c 


CG56101-02 


55 


56 


ferritin light chain protein 


NOV 19a 


CG56620-01 


57 


58 


leucine-rich protein (LRP 130) (GP130) 


NOV 19b 


CG56620-02 


59 


60 


Leucine-rich protein 


NOV20a 


CG59323-01 


61 


62 


Tumor suppressor p53-binding protein 2 
(TP53BP2) (Bcl2-binding protein); APS-2 
apoptosis stimulating protein 2 (ASSP) 


NOV20b 


CG59323-03 


63 


64 


TP53BP2; ASSP 


NOV20c 


CG59323-02 


65 


66 


TP53BP2; ASSP 



8 



WO 03/031571 PCT/US02/31357 

Table A indicates the homology of NOVX polypeptides to known protein families. 
Thus, the nucleic acids and polypeptides, antibodies and related compounds according to 
the invention corresponding to a NOVX as identified in column 1 of Table A will be useful 
5 in therapeutic and diagnostic applications implicated in, for example, pathologies and 
disorders associated with the known protein families identified in column 5 of Table A. 

Pathologies, diseases, disorders and condition and the like that are associated with 
NOVX sequences include, but are not limited to: e.g., adrenoleukodystrophy, congenital 
adrenal hyperplasia, hemophilia, hypercoagulation, idiopathic thrombocytopenic purpura, 

1 0 autoimmune disease, lupus erythematosus, psoriasis, lung disorders, liver disorders, 

rheumatoid arthritis, osteoarthritis, Crohn's disease, ulcerative colitis, inflammatory bowel 
disease, asthma, allergies, chronic obstructive pulmonary disease, immunodeficiencies, 
Von Hippel-Lindau (VHL) syndrome, Alzheimer's disease, stroke, tuberous sclerosis, 
hypercalcemia, Parkinson's disease, Huntington's disease, cerebral palsy, epilepsy, 

1 5 Lesch-Nyhan syndrome, multiple sclerosis, ataxia-telangiectasia, leukodystrophies, 

behavioral disorders, addiction, schizophrenia, depression, anxiety, pain, diabetes, renal 
artery stenosis, interstitial nephritis, glomerulonephritis, polycystic kidney disease, 
systemic lupus erythematosus, renal tubular acidosis, IgA nephropathy, asthma, 
emphysema, scleroderma, adult respiratory distress syndrome (ARDS), lymphedema, graft 

20 versus host disease (GVHD), pancreatitis, obesity, ulcers, anemia, ataxia-telangiectasia, 
cancer, trauma, viral infections, bacterial infections, parasitic infections; and conditions 
related to transplantation, neuroprotection, fertility, or regeneration (in vitro and in vivo). 
NOVX nucleic acids and their encoded polypeptides are useful in a variety of applications 
and contexts. The various NOVX nucleic acids and polypeptides according to the 

25 invention are useful as novel members of die protein families according to the presence of 
domains and sequence relatedness to previously described proteins. Additionally, NOVX 
nucleic acids and polypeptides can also be used to identify proteins that are members of the 
family to which the NOVX polypeptides belong. 

Consistent with other known members of the family of proteins, identified in 

30 column 5 of Table A, the NOVX polypeptides of the present invention show homology to, 
and contain domains that are characteristic of, other members of such protein families. 
Details of the sequence relatedness and domain analysis for each NOVX are presented in 
Example A. 
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The NOVX nucleic acids and polypeptides can also be used to screen for molecules, 
which inhibit or enhance NOVX activity or function. Specifically, the nucleic acids and 
polypeptides according to the invention may be used as targets for the identification of 
small molecules that modulate or inhibit diseases associated with the protein families listed 
5 in Table A. 

The NOVX nucleic acids and polypeptides are also useful for detecting specific cell 
types. Details of the expression analysis for each NOVX are presented in Example C. 
Accordingly, the NOVX nucleic acids, polypeptides, antibodies and related compounds 
according to the invention will have diagnostic and therapeutic applications in the detection 
10 of a variety of diseases with differential expression in normal vs. diseased tissues, e.g. 
detection of a variety of cancers. 

Additional utilities for NOVX nucleic acids and polypeptides according to the 
invention are disclosed herein. 

NOVX clones 

15 NOVX nucleic acids and their encoded polypeptides are useful in a variety of 

applications and contexts. The various NOVX nucleic acids and polypeptides according to 
the invention are useful as novel members of the protein families according to the presence 
of domains and sequence relatedness to previously described proteins. Additionally, 
NOVX nucleic acids and polypeptides can also be used to identify proteins that are 

20 members of the family to which the NOVX polypeptides belong. 

The NOVX genes and their corresponding encoded proteins are useful for 
preventing, treating or ameliorating medical conditions, e.g., by protein or gene therapy. 
Pathological conditions can be diagnosed by determining the amount of the new protein in 
a sample or by determining the presence of mutations in the new genes. Specific uses are 

25 described for each of the NOVX genes, based on the tissues in which they are most highly 
expressed. Uses include developing products for the diagnosis or treatment of a variety of 
diseases and disorders: 

The NOVX nucleic acids and proteins of the invention are useful in potential 
diagnostic and therapeutic applications and as a research tool. These include serving as a 

30 specific or selective nucleic acid or protein diagnostic and/or prognostic marker. Wherein 
the presence or amount of the nucleic acid or the protein are to be assessed, as well as 
potential therapeutic applications such as the following: (i) a protein therapeutic, (ii) a 
small molecule drug target, (iii) an antibody target (therapeutic, diagnostic, drug 

10 
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targeting/cytotoxic antibody), (iv) a nucleic acid useful in gene therapy (gene delivery/gene 
ablation), and (v) a composition promoting tissue regeneration in vitro, and in vivo (vi) a 
biological defense weapon. 

In one specific embodiment, the invention includes an isolated polypeptide 
5 comprising an amino acid sequence selected from the group consisting of: (a) a mature 
form of the amino acid sequence selected from the group consisting of SEQ ID NO: 2n, 
wherein n is an integer between 1 and 33; (b) a variant of a mature form of the amino acid 
sequence selected from the group consisting of SEQ ID NO: 2n, wherein n is an integer 
between 1 and 33, wherein any amino acid in the mature form is changed to a different 

10 amino acid, provided that no more than 15% of the amino acid residues in the sequence of 
the mature form are so changed; (c) an amino acid sequence selected from the group 
consisting of SEQ ID NO: 2n, wherein n is an integer between 1 and 33; (d) a variant of the 
amino acid sequence selected from the group consisting of SEQ ID NO:2n, wherein n is an 
integer between 1 and 33 wherein any amino acid specified in the chosen sequence is 

1 5 changed to a different amino acid, provided that no more than 15% of the amino acid 
residues in the sequence are so changed; and (e) a fragment of any of (a) through (d). 

In another specific embodiment, the invention includes an isolated nucleic acid 
molecule comprising a nucleic acid sequence encoding a polypeptide comprising an amino 
acid sequence selected from the group consisting of: (a) a mature form of the amino acid 

20 sequence given SEQ ID NO: 2n, wherein n is an integer between 1 and 33; (b) a variant of 
a mature form of the amino acid sequence selected from the group consisting of SEQ ID 
NO: 2n, wherein n is an integer between 1 and 33 wherein any amino acid in the mature 
form of the chosen sequence is changed to a different amino acid, provided that no more 
than 1 5% of the amino acid residues in the sequence of the mature form are so changed; (c) 

25 the amino acid sequence selected from the group consisting of SEQ ID NO: 2n, wherein n 
is an integer between 1 and 33; (d) a variant of the amino acid sequence selected from the 
group consisting of SEQ ID NO: 2n, wherein n is an integer between 1 and 33, in which 
any amino acid specified in the chosen sequence is changed to a different amino acid, 
provided that no more than 1 5% of the amino acid residues in the sequence are so changed; 

30 (e) a nucleic acid fragment encoding at least a portion of a polypeptide comprising the 

amino acid sequence selected from the group consisting of SEQ ID NO: 2n, wherein n is an 
integer between 1 and 33 or any variant of said polypeptide wherein any amino acid of the 
chosen sequence is changed to a different amino acid, provided that no more than 10% of 
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the amino acid residues in the sequence are so changed; and (f) the complement of any of 
said nucleic acid molecules. 

In yet another specific embodiment, the invention includes an isolated nucleic acid 
molecule, wherein said nucleic acid molecule comprises a nucleotide sequence selected 
5 from the group consisting of: (a) the nucleotide sequence selected from the group 
consisting of SEQ ID NO: 2n-l , wherein n is an integer between 1 and 33; (b) a 
nucleotide sequence wherein one or more nucleotides in the nucleotide sequence selected 
from the group consisting of SEQ ID NO: 2n-l, wherein n is an integer between 1 and 33 
is changed from that selected from the group consisting of the chosen sequence to a 

10 different nucleotide provided that no more than 15% of the nucleotides are so changed; 
(c) a nucleic acid fragment of the sequence selected from the group consisting of SEQ ID 
NO: 2n-l , wherein n is an integer between 1 and 33; and (d) a nucleic acid fragment 
wherein one or more nucleotides in the nucleotide sequence selected from the group 
consisting of SEQ ID NO: 2n-l, wherein n is an integer between 1 and 33 is changed from 

1 5 that selected from the group consisting of the chosen sequence to ai different nucleotide 
provided that no more than 15% of the nucleotides are so changed. 

NOVX Nucleic Acids and Polypeptides 

One aspect of the invention pertains to isolated nucleic acid molecules that encode 
NOVX polypeptides or biologically active portions thereof. Also included in the invention 

20 are nucleic acid fragments sufficient for use as hybridization probes to identify 

NOVX-encoding nucleic acids (e.g., NOVX mRNAs) and fragments for use as PCR 
primers for the amplification and/or mutation of NOVX nucleic acid molecules. As used 
herein, the term "nucleic acid molecule" is intended to include DNA molecules (e.g., 
cDNA or genomic DNA), RNA molecules (e.g., mRNA), analogs of the DNA or RNA 

25 generated using nucleotide analogs, and derivatives, fragments and homologs thereof. The 
nucleic acid molecule may be single-stranded or double-stranded, but preferably is 
comprised double-stranded DNA. 

A NOVX nucleic acid can encode a mature NOVX polypeptide. As used herein, a 
"mature" form of a polypeptide or protein disclosed in the present invention is the product 

30 of a naturally occurring polypeptide or precursor form or proprotein. The naturally 

occurring polypeptide, precursor or proprotein includes, by way of nonlimiting example, 
the full-length gene product encoded by the corresponding gene. Alternatively, it may be 
defined as the polypeptide, precursor or proprotein encoded by an ORF described herein. 
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The product "mature" form arises, by way of nonlimiting example, as a result of one or 
more naturally occurring processing steps that may take place within the cell (eg., host 
cell) in which the gene product arises. Examples of such processing steps leading to a 
"mature" form of a polypeptide or protein include the cleavage of the N-terminal 
5 methionine residue encoded by the initiation codon of an ORF, or the proteolytic cleavage 
of a signal peptide or leader sequence. Thus a mature form arising from a precursor 
polypeptide or protein that has residues 1 to N, where residue 1 is the N-terminal 
methionine, would have residues 2 through N remaining after removal of the N-terminal 
methionine. Alternatively, a mature form arising from a precursor polypeptide or protein 

10 having residues 1 to N, in which an N-terminal signal sequence from residue 1 to residue M 
is cleaved, would have the residues from residue M+l to residue N remaining. Further as 
used herein, a "mature" form of a polypeptide or protein may arise from a step of 
post-translational modification other than a proteolytic cleavage event. Such additional 
processes include, by way of non-limiting example, glycosylation, myristylation or 

1 5 phosphorylation. In general, a mature polypeptide or protein may result from the operation 
of only one of these processes, or a combination of any of them. 

The term "probe", as utilized herein, refers to nucleic acid sequences of variable 
length, preferably between at least about 10 nucleotides (nt), about 100 nt, or as many as 
approximately, e.g., 6,000 nt, depending upon the specific use. Probes are used in the 

20 detection of identical, similar, or complementary nucleic acid sequences. Longer length 

probes are generally obtained from a natural or recombinant source, are highly specific, and 
much slower to hybridize than shorter-length oligomer probes. Probes may be single- 
stranded or double-stranded and designed to have specificity in PCR, membrane-based 
hybridization technologies, or ELISA-like technologies. 

25 The term "isolated" nucleic acid molecule, as used herein, is a nucleic acid that is 

separated from other nucleic acid molecules that are present in the natural source of the 
nucleic acid. Preferably, an "isolated" nucleic acid is free of sequences that naturally flank 
the nucleic acid (i.e., sequences located at the 5'- and 3'-termini of the nucleic acid) in the 
genomic DNA of the organism from which the nucleic acid is derived. For example, in 

30 various embodiments, the isolated NOVX nucleic acid molecules can contain less than 
about 5 kb, 4 kb, 3 kb, 2 kb, 1 kb, 0.5 kb or 0.1 kb of nucleotide sequences that naturally 
flank the nucleic acid molecule in genomic DNA of the cell/tissue from which the nucleic 
acid is derived (e.g., brain, heart, liver, spleen, etc.). Moreover, an "isolated" nucleic acid 



13 



WO 03/031571 PCT/US02/31357 

molecule, such as a cDNA molecule, can be substantially free of other cellular material, or 
culture medium, or of chemical precursors or other chemicals. 

A nucleic acid molecule of the invention, e.g., a nucleic acid molecule having the 
nucleotide sequence of SEQ ID NO:2/?-l , wherein n is an integer between 1 and 33, or a 
5 complement of this nucleotide sequence, can be isolated using standard molecular biology 
techniques and the sequence information provided herein. Using all or a portion of the 
nucleic acid sequence of SEQ ID NO:2i?-l , wherein n is an integer between 1 and 33, as a 
hybridization probe, NOVX molecules can be isolated using standard hybridization and 
cloning techniques (e.g., as described in Sambrook, et aL, (eds.), MOLECULAR Cloning: A 

1 0 Laboratory Manual 2 nd Ed., Cold Spring Harbor Laboratory Press, Cold Spring Harbor, 
NY, 1 989; and Ausubel, et aL, (eds.), Current Protocols in Molecular Biology, John 
Wiley & Sons, New York, NY, 1 993.) 

A nucleic acid of the invention can be amplified using cDNA, mRNA or 
alternatively, genomic DNA, as a template with appropriate oligonucleotide primers 

1 5 according to standard PCR amplification techniques. The nucleic acid so amplified can be 
cloned into an appropriate vector and characterized by DNA sequence analysis. 
Furthermore, oligonucleotides corresponding to NOVX nucleotide sequences can be 
prepared by standard synthetic techniques, e.g., using an automated DNA synthesizer. 
As used herein, the term "oligonucleotide" refers to a series of linked nucleotide 

20 residues. A short oligonucleotide sequence may be based on, or designed from, a genomic 
or cDNA sequence and is used to amplify, confirm, or reveal the presence of an identical, 
similar or complementary DNA or RNA in a particular cell or tissue. Oligonucleotides 
comprise a nucleic acid sequence having about 10 nt, 50 nt, or 100 nt in length, preferably 
about 15 nt to 30 nt in length. In one embodiment of the invention, an oligonucleotide 

25 comprising a nucleic acid molecule less than 1 00 nt in length would further comprise at 
least 6 contiguous nucleotides of SEQ ID NO:2h-1 , wherein n is an integer between 1 and 
33, or a complement thereof. Oligonucleotides may be chemically synthesized and may 
also be used as probes. 

In another embodiment, an isolated nucleic acid molecule of the invention 

30 comprises a nucleic acid molecule that is a complement of the nucleotide sequence shown 
in SEQ ID NO:2n-l, wherein n is an integer between 1 and 33, or a portion of this 
nucleotide sequence (e.g., a fragment that can be used as a probe or primer or a fragment 
encoding a biologically-active portion of a NOVX polypeptide). A nucleic acid molecule 
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that is complementary to the nucleotide sequence of SEQ ID NO:2h-1 , wherein n is an 
integer between 1 and 33, is one that is sufficiently complementary to the nucleotide 
sequence of SEQ ID NO:2h- 1 , wherein n is an integer between 1 and 33, that it can 
hydrogen bond with few or no mismatches to the nucleotide sequence shown in SEQ ID 
5 N0:2>7-1, wherein n is an integer between 1 and 33, thereby forming a stable duplex. 

As used herein, the term "complementary" refers to Watson-Crick or Hoogsteen 
base pairing between nucleotides units of a nucleic acid molecule, and the term "binding" 
means the physical or chemical interaction between two polypeptides or compounds or 
associated polypeptides or compounds or combinations thereof. Binding includes ionic, 

10 non-ionic, van der Waals, hydrophobic interactions, and the like. A physical interaction 

can be either direct or indirect. Indirect interactions may be through or due to the effects of 
another polypeptide or compound. Direct binding refers to interactions that do not take 
place through, or due to, the effect of another polypeptide or compound, but instead are 
without other substantial chemical intermediates. 

1 5 A "fragment" provided herein is defined as a sequence of at least 6 (contiguous) 

nucleic acids or at least 4 (contiguous) amino acids, a length sufficient to allow for specific 
hybridization in the case of nucleic acids or for specific recognition of an epitope in the 
case of amino acids, and is at most some portion less than a full length sequence. 
Fragments may be derived from any contiguous portion of a nucleic acid or amino acid 

20 sequence of choice. 

A full-length NOVX clone is identified as containing an ATG translation start 
codon and an in-frame stop codon. Any disclosed NOVX nucleotide sequence lacking an 
ATG start codon therefore encodes a truncated C-terminal fragment of the respective 
NOVX polypeptide, and requires that the corresponding full-length cDNA extend in the 5' 

25 direction of the disclosed sequence. Any disclosed NOVX nucleotide sequence lacking an 
in-frame stop codon similarly encodes a truncated N-terminal fragment of the respective 
NOVX polypeptide, and requires that the corresponding full-length cDNA extend in the 3* 
direction of the disclosed sequence. 

A "derivative" is a nucleic acid sequence or amino acid sequence formed from the 

30 native compounds either directly, by modification or partial substitution. An "analog" is a 
nucleic acid sequence or amino acid sequence that has a structure similar to, but not 
identical to, the native compound, e.g. they differs from it in respect to certain components 
or side chains. Analogs may be synthetic or derived from a different evolutionary origin 



15 



WO 03/031571 



PCT/US02/31357 



and may have a similar or opposite metabolic activity compared to wild type. A 
"homolog" is a nucleic acid sequence or amino acid sequence of a particular gene that is 
derived from different species. 

Derivatives and analogs may be full length or other than full length. Derivatives or 
5 analogs of the nucleic acids or proteins of the invention include, but are not limited to, 
molecules comprising regions that are substantially homologous to the nucleic acids or 
proteins of the invention, in various embodiments, by at least about 70%, 80%, or 95% 
identity (with a preferred identity of 80-95%) over a nucleic acid or amino acid sequence of 
identical size or when compared to an aligned sequence in which the alignment is done by a 
10 computer homology program known in the art, or whose encoding nucleic acid is capable 
of hybridizing to the complement of a sequence encoding the proteins under stringent, 
moderately stringent, or low stringent conditions. See e.g. Ausubel, et ah, CURRENT 
Protocols in Molecular Biology, John Wiley & Sons, New York, NY, 1993, and 
below. 

1 5 A "homologous nucleic acid sequence" or "homologous amino acid sequence," or 

variations thereof, refer to sequences characterized by a homology at the nucleotide level or 
amino acid level as discussed above. Homologous nucleotide sequences include those 
sequences coding for isoforms of NOVX polypeptides. Isoforms can be expressed in 
different tissues of the same organism as a result of, for example, alternative splicing of 

20 RNA. Alternatively, isoforms can be encoded by different genes. In the invention, 

homologous nucleotide sequences include nucleotide sequences encoding for a NOVX 
polypeptide of species other than humans, including, but not limited to: vertebrates, and 
thus can include, e.g., frog, mouse, rat, rabbit, dog, cat cow, horse, and other organisms. 
Homologous nucleotide sequences also include, but are not limited to, naturally occurring 

25 allelic variations and mutations of the nucleotide sequences set forth herein. A homologous 
nucleotide sequence does not, however, include the exact nucleotide sequence encoding 
human NOVX protein. Homologous nucleic acid sequences include those nucleic acid 
sequences that encode conservative amino acid substitutions (see below) in SEQ ID 
NO:2«-l, wherein n is an integer between 1 and 33, as well as a polypeptide possessing 

30 NOVX biological activity. Various biological activities of the NOVX proteins are 
described below. 

A NOVX polypeptide is encoded by the open reading frame ("ORF") of a NOVX 
nucleic acid. An ORF corresponds to a nucleotide sequence that could potentially be 
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translated into a polypeptide. A stretch of nucleic acids comprising an ORF is 
uninterrupted by a stop codon. An ORF that represents the coding sequence for a full 
protein begins with an ATG "start" codon and terminates with one of the three "stop" 
codons, namely, TAA, TAG, or TGA. For the purposes of this invention, an ORF may be 
5 any part of a coding sequence, with or without a start codon, a stop codon, or both. For an 
ORF to be considered as a good candidate for coding for a bona fide cellular protein, a 
minimum size requirement is often set, e.g., a stretch of DNA that would encode a protein 
of 50 amino acids or more. 

The nucleotide sequences determined from the cloning of the human NOVX genes 

1 0 allows for the generation of probes and primers designed for use in identifying and/or 
cloning NOVX homologues in other cell types, e.g. from other tissues, as well as NOVX 
homologues from other vertebrates. The probe/primer typically comprises substantially 
purified oligonucleotide. The oligonucleotide typically comprises a region of nucleotide 
sequence that hybridizes under stringent conditions to at least about 1 2, 25, 50, 1 00, 150, 

1 5 200, 250, 300, 350 or 400 consecutive sense strand nucleotide sequence of SEQ ID 
NO:2a?-1 , wherein n is an integer between 1 and 33; or an anti-sense strand nucleotide 
sequence of SEQ ID NO:2/?-l, wherein n is an integer between 1 and 33; or of a naturally 
occurring mutant of SEQ ID NO:2n- 1 , wherein n is an integer between 1 and 33. 

Probes based on the human NOVX nucleotide sequences can be used to detect 

20 transcripts or genomic sequences encoding the same or homologous proteins. In various 
embodiments, the probe has a detectable label attached, e.g. the label can be a radioisotope, 
a fluorescent compound, an enzyme, or an enzyme co-factor. Such probes can be used as a 
part of a diagnostic test kit for identifying cells or tissues that mis-express a NOVX protein, 
such as by measuring a level of a NOVX-encoding nucleic acid in a sample of cells from a 

25 subject e.g., detecting NOVX mRNA levels or determining whether a genomic NOVX 
gene has been mutated or deleted. 

U A polypeptide having a biologically-active portion of a NOVX polypeptide" refers 
to polypeptides exhibiting activity similar, but not necessarily identical to, an activity of a 
polypeptide of the invention, including mature forms, as measured in a particular biological 

30 assay, with or without dose dependency. A nucleic acid fragment encoding a 

"biologically-active portion of NOVX" can be prepared by isolating a portion of SEQ ID 
NO:2/7-l, wherein n is an integer between 1 and 33, that encodes a polypeptide having a 
NOVX biological activity (the biological activities of the NOVX proteins are described 
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below), expressing the encoded portion of NOVX protein (e.g., by recombinant expression 
in vitro) and assessing the activity of the encoded portion of NOVX. 

NOVX Nucleic Acid and Polypeptide Variants 

The invention further encompasses nucleic acid molecules that differ from the 
5 nucleotide sequences of SEQ ID N0:2>2-1 , wherein n is an integer between 1 and 33, due to 
degeneracy of the genetic code and thus encode the same NOVX proteins as that encoded 
by the nucleotide sequences of SEQ ID NO:2w-l , wherein n is an integer between 1 and 33. 
In another embodiment, an isolated nucleic acid molecule of the invention has a nucleotide 
sequence encoding a protein having an amino acid sequence of SEQ ID NO:2w, wherein n 

10 is an integer between 1 and 33. 

In addition to the human NOVX nucleotide sequences of SEQ ID NO:2/?-l , wherein 
n is an integer between 1 and 33, it will be appreciated by those skilled in the art that DNA 
sequence polymorphisms that lead to changes in the amino acid sequences of the NOVX 
polypeptides may exist within a population (e.g., the human population). Such genetic 

1 5 polymorphism in the NOVX genes may exist among individuals within a population due to 
natural allelic variation. As used herein, the terms "gene" and "recombinant gene" refer to 
nucleic acid molecules comprising an open reading frame (ORF) encoding a NOVX 
protein, preferably a vertebrate NOVX protein. Such natural allelic variations can typically 
result in 1 -5% variance in the nucleotide sequence of the NOVX genes. Any and all such 

20 nucleotide variations and resulting amino acid polymorphisms in the NOVX polypeptides, 
which are the result of natural allelic variation and that do not alter the functional activity 
of the NOVX polypeptides, are intended to be within the scope of the invention: 

Moreover, nucleic acid molecules encoding NOVX proteins from other species, and 
thus that have a nucleotide sequence that differs from a human SEQ ID NO:2rt-l, wherein n 

25 is an integer between 1 and 33, are intended to be within the scope of the invention. 
Nucleic acid molecules corresponding to natural allelic variants and homologues of the 
NOVX cDNAs of the invention can be isolated based on their homology to the human 
NOVX nucleic acids disclosed herein using the human cDNAs, or a portion thereof, as a 
hybridization probe according to standard hybridization techniques under stringent 

30 hybridization conditions. 

Accordingly, in another embodiment, an isolated nucleic acid molecule of the 
invention is at least 6 nucleotides in length and hybridizes under stringent conditions to the 
nucleic acid molecule comprising the nucleotide sequence of SEQ ID NO:2w-l s wherein n 
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is an integer between 1 and 33. In another embodiment, the nucleic acid is at least 10, 25, 
50, 100, 250, 500, 750, 1000, 1500, or 2000 or more nucleotides in length. In yet another 
embodiment, an isolated nucleic acid molecule of the invention hybridizes to the coding 
region. As used herein, the term "hybridizes under stringent conditions" is intended to 
5 describe conditions for hybridization and washing under which nucleotide sequences at 
least about 65% homologous to each other typically remain hybridized to each other. 

Homologs (i.e., nucleic acids encoding NOVX proteins derived from species other 
than human) or other related sequences (e.g., paralogs) can be obtained by low, moderate or 
high stringency hybridization with all or a portion of the particular human sequence as a 

10 probe using methods well known in the art for nucleic acid hybridization and cloning. 

As used herein, the phrase "stringent hybridization conditions" refers to conditions 
under which a probe, primer or oligonucleotide will hybridize to its target sequence, but to 
no other sequences. Stringent conditions are sequence-dependent and will be different in 
different circumstances. Longer sequences hybridize specifically at higher temperatures 

15 than shorter sequences. Generally, stringent conditions are selected to be about 5 °C lower 
than the thermal melting point (Tm) for the specific sequence at a defined ionic strength 
and pH. The Tm is the temperature (under defined ionic strength, pH and nucleic acid 
concentration) at which 50% of the probes complementary to the target sequence hybridize 
to the target sequence at equilibrium. Since the target sequences are generally present at 

20 excess, at Tm, 50% of the probes are occupied at equilibrium. Typically, stringent 

conditions will be those in which the salt concentration is less than about 1 .0 M sodium ion, 
typically about 0.01 to 1 .0 M sodium ion (or other salts) at pH 7.0 to 8.3 and the 
temperature is at least about 30 °C for short probes, primers or oligonucleotides (e.g., 10 nt 
to 50 nt) and at least about 60 °C for longer probes, primers and oligonucleotides. 

25 Stringent conditions may also be achieved with the addition of destabilizing agents, such as 
formamide. 

Stringent conditions are known to those skilled in the art and can be found in 
Ausubel, et aL, (eds.), Current Protocols in Molecular Biology, John Wiley & Sons, 
N.Y. (1989), 6.3.1-6.3.6. Preferably, the conditions are such that sequences at least about 
30 65%, 70%, 75%, 85%, 90%, 95%, 98%, or 99% homologous to each other typically remain 
hybridized to each other. A non-limiting example of stringent hybridization conditions are 
hybridization in a high salt buffer comprising 6X SSC, 50 mM Tris-HCl (pH 7.5), 1 mM 
EDTA, 0.02% PVP, 0.02% Ficoll, 0.02% BSA, and 500 mg/ml denatured salmon sperm 
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DNA at 65°C, followed by one or more washes in 0.2X SSC, 0.01% BSA at 50°C. An 
isolated nucleic acid molecule of the invention that hybridizes under stringent conditions to 
a sequence of SEQ ID NO:2«-l , wherein n is an integer between 1 and 33, corresponds to a 
naturally-occurring nucleic acid molecule. As used herein, a "naturally-occurring" nucleic 
5 acid molecule refers to an RNA or DNA molecule having a nucleotide sequence that occurs 
in nature (e.g., encodes a natural protein). 

In a second embodiment, a nucleic acid sequence that is hybridizable to the nucleic 
acid molecule comprising the nucleotide sequence of SEQ ID NO:2w-l , wherein n is an 
integer between 1 and 33, or fragments, analogs or derivatives thereof, under conditions of 

10 moderate stringency is provided. A non-limiting example of moderate stringency 

hybridization conditions are hybridization in 6X SSC, 5X Reinhardt's solution, 0.5% SDS 
and 100 mg/ml denatured salmon sperm DNA at 55 °C, followed by one or more washes in 
IX SSC, 0.1% SDS at 37 °C. Other conditions of moderate stringency that may be used 
are well-known within the art. See, e.g., Ausubel, et ah (eds.), 1993, CURRENT Protocols 

15 in Molecular Biology, John Wiley & Sons, NY, and Krieger, 1990; Gene Transfer 
and Expression, A Laboratory Manual, Stockton Press, NY. 

In a third embodiment, a nucleic acid that is hybridizable to the nucleic acid 
molecule comprising the nucleotide sequences of SEQ ID NO:2w-l, wherein n is an integer 
between 1 and 33, or fragments, analogs or derivatives thereof, under conditions of low 

20 stringency, is provided. A non-limiting example of low stringency hybridization conditions 
are hybridization in 35% formamide, 5X SSC, 50 mM Tris-HCl (pH 7.5), 5 mM EDTA, 
0.02% PVP, 0.02% Ficoll, 0.2% BSA, 100 mg/ml denatured salmon sperm DNA, 10% 
(wt/vol) dextran sulfate at 40°C, followed by one or more washes in 2X SSC, 25 mM 
Tris-HCl (pH 7.4), 5 mM EDTA, and 0.1% SDS at 50°C. Other conditions of low 

25 stringency that may be used are well known in the art (e.g., as employed for cross-species 
hybridizations). See, e.g., Ausubel, et al (eds.), 1993, CURRENT Protocols in 
Molecular Biology, John Wiley & Sons, NY, and Kriegler, 1990, Gene Transfer and 
Expression, A Laboratory Manual, Stockton Press, NY; Shilo and Weinberg, 1 981 , 
Proc Natl Acad Sci USA 78: 6789-6792. 

30 Conservative Mutations 

In addition to naturally-occurring allelic variants of NOVX sequences that may 
exist in the population, the skilled artisan will further appreciate that changes can be 
introduced by mutation into the nucleotide sequences of SEQ ID NO:2«-l, wherein n is an 

20 
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integer between 1 and 33, thereby leading to changes in the amino acid sequences of the 
encoded NOVX protein, without altering the functional ability of that NOVX protein. For 
example, nucleotide substitutions leading to amino acid substitutions at "non-essential" 
amino acid residues can be made in the sequence of SEQ ID NO:2/7, wherein n is an integer 
5 between 1 and 33. A "non-essential" amino acid residue is a residue that can be altered 
from the wild-type sequences of the NOVX proteins without altering their biological 
activity, whereas an "essential" amino acid residue is required for such biological activity. 
For example, amino acid residues that are conserved among the NOVX proteins of the 
invention are predicted to be particularly non-amenable to alteration. Amino acids for 

1 0 which conservative substitutions can be made are well-known within the art. 

Another aspect of the invention pertains to nucleic acid molecules encoding NOVX 
proteins that contain changes in amino acid residues that are not essential for activity. Such 
NOVX proteins differ in amino acid sequence from SEQ ID NO:2«-l, wherein n is an 
integer between 1 and 33, yet retain biological activity. In one embodiment, the isolated 

1 5 nucleic acid molecule comprises a nucleotide sequence encoding a protein, wherein the 
protein comprises an amino acid sequence at least about 40% homologous to the amino 
acid sequences of SEQ ID NO:2/?, wherein n is an integer between 1 and 33. Preferably, 
the protein encoded by the nucleic acid molecule is at least about 60% homologous to SEQ 
ID NO:2k, wherein n is an integer between 1 and 33; more preferably at least about 70% 

20 homologous to SEQ ID NO:2h, wherein n is an integer between 1 and 33; still more 
preferably at least about 80% homologous to SEQ ID NO:2a7, wherein n is an integer 
between 1 and 33; even more preferably at least about 90% homologous to SEQ ID NO:2w, 
wherein n is an integer between 1 and 33; and most preferably at least about 95% 
homologous to SEQ ID NO:2h, wherein n is an integer between 1 and 33. 

25 An isolated nucleic acid molecule encoding a NOVX protein homologous to the 

protein of SEQ ID NO:2w, wherein n is an integer between 1 and 33, can be created by 
introducing one or more nucleotide substitutions, additions or deletions into the nucleotide 
sequence of SEQ ID NO:2«-l , wherein n is an integer between 1 and 33, such that one or 
more amino acid substitutions, additions or deletions are introduced into the encoded 

30 protein. 

Mutations can be introduced any one of SEQ ID NO:2w-l, wherein n is an integer 
between 1 and 33, by standard techniques, such as site-directed mutagenesis and 
PCR-mediated mutagenesis. Preferably, conservative amino acid substitutions are made at 
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one or more predicted, non-essential amino acid residues. A "conservative amino acid 
substitution" is one in which the amino acid residue is replaced with an amino acid residue 
having a similar side chain. Families of amino acid residues having similar side chains 
have been defined within the art. These families include amino acids with basic side chains 
5 (e.g., lysine, arginine, histidine), acidic side chains (e.g., aspartic acid, glutamic acid), 
uncharged polar side chains (e g., glycine, asparagine, glutamine, serine, threonine, 
tyrosine, cysteine), nonpolar side chains (e.g., alanine, valine, leucine, isoleucine, proline, 
phenylalanine, methionine, tryptophan), beta-branched side chains (e.g., threonine, valine, 
isoleucine) and aromatic side chains (e.g., tyrosine, phenylalanine, tryptophan, histidine). 

1 0 Thus, a predicted non-essential amino acid residue in the NOVX protein is replaced with 
another amino acid residue from the same side chain family. Alternatively, in another 
embodiment, mutations can be introduced randomly along all or part of a NOVX coding 
sequence, such as by saturation mutagenesis, and the resultant mutants can be screened for 
NOVX biological activity to identify mutants that retain activity. Following mutagenesis 

15 of a nucleic acid of SEQ ID NO:2w-l , wherein n is an integer between 1 and 33, the 

encoded protein can be expressed by any recombinant technology known in the art and the 
activity of the protein can be determined. 

The relatedness of amino acid families may also be determined based on side chain 
interactions. Substituted amino acids may be fully conserved "strong" residues or fully 

20 conserved "weak" residues. The "strong" group of conserved amino acid residues may be 
any one of the following groups: STA, NEQK, NHQK, NDEQ, QHRK, MILV, MILF, HY, 
FYW, wherein the single letter amino acid codes are grouped by those amino acids that 
may be substituted for each other. Likewise, the "weak" group of conserved residues may 
be any one of the following: CSA, ATV, SAG, STNK, STPA, SGND, SNDEQK, 

25 NDEQHK, NEQHRK, HFY, wherein the letters within each group represent the single 
letter amino acid code. 

In one embodiment, a mutant NOVX protein can be assayed for (/) the ability to 
form protein:protein interactions with other NOVX proteins, other cell-surface proteins, or 
biologically-active portions thereof, (//) complex formation between a mutant NOVX 

30 protein and a NOVX ligand; or (Hi) the ability of a mutant NOVX protein to bind to an 
intracellular target protein or biologically-active portion thereof; (e.g. avidin proteins). 

In yet another embodiment, a mutant NOVX protein can be assayed for the ability 
to regulate a specific biological function (e.g., regulation of insulin release). 
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Interfering RNA 

In one aspect of the invention, NOVX gene expression can be attenuated by RNA 
interference. One approach well-known in the art is short interfering RNA (siRNA) 
mediated gene silencing where expression products of a NOVX gene are targeted by 
5 specific double stranded NOVX derived siRNA nucleotide sequences that are 

complementary to at least a 19-25 nt long segment of the NOVX gene transcript, including 
the 5' untranslated (UT) region, the ORF, or the 3' UT region. See, e.g., PCT applications 
WOOO/44895, W099/32619, WO01/75164, WO01/92513, WO 01/29058, WO01/89304, 
WO02/16620, and WO02/29858, each incorporated by reference herein in their entirety. 

1 0 Targeted genes can be a NOVX gene, or an upstream or downstream modulator of the 
NOVX gene. Nonlimiting examples of upstream or downstream modulators of a NOVX 
gene include, e.g., a transcription factor that binds the NOVX gene promoter, a kinase or 
phosphatase that interacts with a NOVX polypeptide, and polypeptides involved in a 
NOVX regulatory pathway. 

1 5 According to the methods of the present invention, NOVX gene expression is 

silenced using short interfering RNA. A NOVX polynucleotide according to the invention 
includes a siRNA polynucleotide. Such a NOVX siRNA can be obtained using a NOVX 
polynucleotide sequence, for example, by processing the NOVX ribopolynucleotide 
sequence in a cell-free system, such as but not limited to a Drosophila extract, or by 

20 transcription of recombinant double stranded NOVX RNA or by chemical synthesis of 
nucleotide sequences homologous to a NOVX sequence. See, e.g., Tuschl, Zamore, 
Lehmann, Bartel and Sharp (1999), Genes & Dev. 13: 3191-3197, incorporated herein by 
reference in its entirety. When synthesized, a typical 0.2 micromolar-scale RNA synthesis 
provides about 1 milligram of siRNA, which is sufficient for 1000 transfection experiments 

25 using a 24-well tissue culture plate format. 

The most efficient silencing is generally observed with siRNA duplexes composed 
of a 2 1 -nt sense strand and a 21 -nt antisense strand, paired in a manner to have a 2-nt 
3' overhang. The sequence of the 2-nt 3' overhang makes an additional small contribution 
to the specificity of siRNA target recognition. The contribution to specificity is localized to 

30 the unpaired nucleotide adjacent to the first paired bases. In one embodiment, the 

nucleotides in the V overhang are ribonucleotides. In an alternative embodiment, the 
nucleotides in the 3 ? overhang are deoxyribonucleotides. Using 2-deoxyribonucleotides in 
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the 3' overhangs is as efficient as using ribonucleotides, but deoxyribonucleotides are often 
cheaper to synthesize and are most likely more nuclease resistant. 

A contemplated recombinant expression vector of the invention comprises a NOVX 
DNA molecule cloned into an expression vector comprising operatively-linked regulatory 
5 sequences flanking the NOVX sequence in a manner that allows for expression (by 

transcription of the DNA molecule) of both strands. An RNA molecule that is antisense to 
NOVX mRNA is transcribed by a first promoter {e.g., a promoter sequence 3' of the cloned 
DNA) and an RNA molecule that is the sense strand for the NOVX mRNA is transcribed 
by a second promoter {e.g., a promoter sequence 5' of the cloned DNA). The sense and 

10 antisense strands may hybridize in vivo to generate siRNA constructs for silencing of the 
NOVX gene. Alternatively, two constructs can be utilized to create the sense and 
anti-sense strands of a siRNA construct. Finally, cloned DNA can encode a construct 
having secondary structure, wherein a single transcript has both the sense and 
complementary antisense sequences from the target gene or genes. In an example of this 

1 5 embodiment, a hairpin RNAi product is homologous to all or a portion of the target gene. 
In another example, a hairpin RNAi product is a siRNA. The regulatory sequences 
flanking the NOVX sequence may be identical or may be different, such that their 
expression may be modulated independently, or in a temporal or spatial manner. 

In a specific embodiment, siRNAs are transcribed intracellular! y by cloning the 

20 NOVX gene templates into a vector containing, e.g., a RNA pol III transcription unit from 
the smaller nuclear RNA (snRNA) U6 or the human RNase P RNA HI . One example of a 
vector system is the GeneSuppressor™ RNA Interference kit (commercially available from 
Imgenex). The U6 and HI promoters are members of the type III class of Pol III promoters. 
The +1 nucleotide of the U6-like promoters is always guanosine. whereas the +1 for HI 

25 promoters is adenosine. The termination signal for these promoters is defined by five 
consecutive thymidines. The transcript is typically cleaved after the second uridine. 
Cleavage at this position generates a 3' UU overhang in the expressed siRNA, which is 
similar to the 3* overhangs of synthetic siRNAs. Any sequence less than 400 nucleotides in 
length can be transcribed by these promoter, therefore they are ideally suited for the 

30 expression of around 21 -nucleotide siRNAs in. e.g., an approximately 50-nucleotide RNA 
stem-loop transcript. 

A siRNA vector appears to have an advantage over synthetic siRNAs where long 
term knock-down of expression is desired. Cells transfected with a siRNA expression 
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vector would experience steady, long-term mRNA inhibition. In contrast, cells transfected 
with exogenous synthetic siRNAs typically recover from mRNA suppression within seven 
days or ten rounds of cell division. The long-term gene silencing ability of siRNA 
expression vectors may provide for applications in gene therapy. 
5 In general, siRNAs are chopped from longer dsRNA by an ATP-dependent 

ribonuclease called DICER. DICER is a member of the RNase III family of 
double-stranded RNA-specific endonucleases. The siRNAs assemble with cellular proteins 
into an endonuclease complex. In vitro studies in Drosophila suggest that the 
siRNAs/protein complex (siRNP) is then transferred to a second enzyme complex, called 
10 an RNA-induced silencing complex (RISC), which contains an endoribonuclease that is 
distinct from DICER. RISC uses the sequence encoded by the antisense siRNA strand to 
find and destroy mRNAs of complementary sequence. The siRNA thus acts as a guide, 
restricting the ribonuclease to cleave only mRNAs complementary to one of the two siRNA 
strands. 

1 5 A NOVX mRNA region to be targeted by siRNA is generally selected from a 

desired NOVX sequence beginning 50 to 100 nt downstream of the start codon. 
Alternatively, 5' or 3' UTRs and regions nearby the start codon can be used but are 
generally avoided, as these may be richer in regulatory protein binding sites. UTR-binding 
proteins and/or translation initiation complexes may interfere with binding of the siRNP or 

20 RISC endonuclease complex. An initial BLAST homology search for the selected siRNA 
sequence is done against an available nucleotide sequence library to ensure that only one 
gene is targeted. Specificity of target recognition by siRNA duplexes indicate that a single 
point mutation located in the paired region of an siRNA duplex is sufficient to abolish 
target mRNA degradation. See, Elbashir e/ a/. 2001 EMBO J. 20(23):6877-88. Hence, 

25 consideration should be taken to accommodate SNPs, polymorphisms, allelic variants or 
species-specific variations when targeting a desired gene. 

In one embodiment, a complete NOVX siRNA experiment includes the proper 
negative control. A negative control siRNA generally has the same nucleotide composition 
as the NOVX siRNA but lack significant sequence homology to the genome. Typically, 

30 one would scramble the nucleotide sequence of the NOVX siRNA and do a homology 
search to make sure it lacks homology to any other gene. 

Two independent NOVX siRNA duplexes can be used to knock-down a target 
NOVX gene. This helps to control for specificity of the silencing effect. In addition, 
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expression of two independent genes can be simultaneously knocked down by using equal 
concentrations of different NOVX siRNA duplexes, e.g., a NOVX siRNA and an siRNA 
for a regulator of a NOVX gene or polypeptide. Availability of siRNA-associating proteins 
is believed to be more limiting than target mRNA accessibility. 
5 A targeted NOVX region is typically a sequence of two adenines (AA) and two 

thymidines (TT) divided by a spacer region of nineteen (N 19) residues (e.g., AA(N19)TT). 
A desirable spacer region has a G/C -content of approximately 30% to 70%, and more 
preferably of about 50%. If the sequence AA(N1 9)TT is not present in the target sequence, 
an alternative target region would be AA(N21). The sequence of the NOVX sense siRNA 

1 0 corresponds to (Nl 9)TT or N21 , respectively. In the latter case, conversion of the 3' end of 
the sense siRNA to TT can be performed if such a sequence does not naturally occur in the 
NOVX polynucleotide. The rationale for this sequence conversion is to generate a 
symmetric duplex with respect to the sequence composition of the sense and antisense 3* 
overhangs. Symmetric 3' overhangs may help to ensure that the siRNPs are formed with 

1 5 approximately equal ratios of sense and antisense target RNA-cleaving siRNPs. See, e.g., 
Elbashir, Lendeckel and Tuschl (2001). Genes & Dev. 15:1 88-200, incorporated by 
reference herein in its entirely. The modification of the overhang of the sense sequence of 
the siRNA duplex is not expected to affect targeted mRNA recognition, as the antisense 
siRNA strand guides target recognition. 

20 Alternatively, if the NOVX target mRNA does not contain a suitable AA(N2 1 ) 

sequence, one may search for the sequence NA(N21). Further, the sequence of the sense 
strand and antisense strand may still be synthesized as 5' (N19)TT, as it is believed that the 
sequence of the 3'-most nucleotide of the antisense siRNA does not contribute to 
specificity. Unlike antisense or ribozyme technology, the secondary structure of the target 

25 mRNA does not appear to have a strong effect on silencing. See, Harborth, et al. (2001) J. 
Cell Science 1 14: 4557-4565, incorporated by reference in its entirety. 

Transfection of NOVX siRNA duplexes can be achieved using standard nucleic 
acid transfection methods, for example, OLIGOFECTAMINE Reagent (commercially 
available from Invitrogen). An assay for NOVX gene silencing is generally performed 

30 approximately 2 days after transfection. No NOVX gene silencing has been observed in 
the absence of transfection reagent, allowing for a comparative analysis of the wild-type 
and silenced NOVX phenotypes. In a specific embodiment, for one well of a 24-welI plate, 
approximately 0.84 \xg of the siRNA duplex is generally sufficient. Cells are typically 
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seeded the previous day, and are transfected at about 50% confluence. The choice of cell 
culture media and conditions are routine to those of skill in the art, and will vary with the 
choice of cell type. The efficiency of transfection may depend on the cell type, but also on 
the passage number and the confluency of the cells. The time and the manner of formation 
5 of siRNA-liposome complexes (e.g. inversion versus vortexing) are also critical. Low 

transfection efficiencies are the most frequent cause of unsuccessful NOVX silencing. The 
efficiency of transfection needs to be carefully examined for each new cell line to be used. 
Preferred cell are derived from a mammal, more preferably from a rodent such as a rat or 
mouse, and most preferably from a human. Where used for therapeutic treatment, the cells 

10 are preferentially autologous, although non-autologous cell sources are also contemplated 
as within the scope of the present invention. 

For a control experiment, transfection of 0.84 pg single-stranded sense NOVX 
siRNA will have no effect on NOVX silencing, and 0.84 pg antisense siRNA has a weak 
silencing effect when compared to 0.84 pg of duplex siRNAs. Control experiments again 

15 allow for a comparative analysis of the wild-type and silenced NOVX phenotypes. To 

control for transfection efficiency, targeting of common proteins is typically performed, for 
example targeting of lamin A/C or transfection of a CMV-driven EGFP-expression plasmid 
(e.g. commercially available from Clontech). In the above example, a determination of the 
fraction of lamin A/C knockdown in cells is determined the next day by such techniques as 

20 immunofluorescence, Western blot, Northern blot or other similar assays for protein 

expression or gene expression. Lamin A/C monoclonal antibodies may be obtained from 
Santa Cruz Biotechnology. 

Depending on the abundance and the half life (or turnover) of the targeted NOVX 
polynucleotide in a cell, a knock-down phenotype may become apparent after 1 to 3 days, 

25 or even later. In cases where no NOVX knock-down phenotype is observed, depletion of 
the NOVX polynucleotide may be observed by immunofluorescence or Western blotting. 
If the NOVX polynucleotide is still abundant after 3 days, cells need to be split and 
transferred to a fresh 24- well plate for re-transfection. If no knock-down of the targeted 
protein is observed, it may be desirable to analyze whether the target mRNA (NOVX or a 

30 NOVX upstream or downstream gene) was effectively destroyed by the transfected siRNA 
duplex. Two days after transfection, total RNA is prepared, reverse transcribed using a 
target-specific primer, and PCR-amplified with a primer pair covering at least one 
exon-exon junction in order to control for amplification of pre-mRNAs. RT/PCR of a 
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non-targeted mRNA is also needed as control. Effective depletion of the mRNA yet 
undetectable reduction of target protein may indicate that a large reservoir of stable NOVX 
protein may exist in the cell. Multiple transfection in sufficiently long intervals may be 
necessary until the target protein is finally depleted to a point where a phenotype may 
5 become apparent. If multiple transfection steps are required, cells are split 2 to 3 days after 
transfection. The cells may be transfected immediately after splitting. 

An inventive therapeutic method of the invention contemplates administering a 
NOVX siRNA construct as therapy to compensate for increased or aberrant NOVX 
expression or activity. The NOVX ribopolynucleotide is obtained and processed into 

1 0 siRNA fragments, or a NOVX siRNA is synthesized, as described above. The NOVX 

siRNA is administered to cells or tissues using known nucleic acid transfection techniques, 
as described above. A NOVX siRNA specific for a NOVX gene will decrease or 
knockdown NOVX transcription products, which will lead to reduced NOVX polypeptide 
production, resulting in reduced NOVX polypeptide activity in the cells or tissues. 

1 5 The present invention also encompasses a method of treating a disease or condition 

associated with the presence of a NOVX protein in an individual comprising administering 
to the individual an RNAi construct that targets the mRNA of the protein (the mRNA that 
encodes the protein) for degradation. A specific RNAi construct includes a siRNA or a 
double stranded gene transcript that is processed into siRNAs. Upon treatment, the target 

20 protein is not produced or is not produced to the extent it would be in the absence of the 
treatment. 

Where the NOVX gene function is not correlated with a known phenotype, a 
control sample of cells or tissues from healthy individuals provides a reference standard for 
determining NOVX expression levels. Expression levels are detected using the assays 

25 described, e.g., RT-PCR, Northern blotting, Western blotting, ELISA, and the like. A 
subject sample of cells or tissues is taken from a mammal, preferably a human subject, 
suffering from a disease state. The NOVX ribopolynucleotide is used to produce siRNA 
constructs, that are specific for the NOVX gene product. These cells or tissues are treated 
by administering NOVX siRNA's to the cells or tissues by methods described for the 

30 transfection of nucleic acids into a cell or tissue, and a change in NOVX polypeptide or 
polynucleotide expression is observed in the subject sample relative to the control sample, 
using the assays described. This NOVX gene knockdown approach provides a rapid 
method for determination of a NOVX minus (NOVX') phenotype in the treated subject 



28 



WO 03/031571 PCTYUS02/31357 

sample. The NOVX" phenotype observed in the treated subject sample thus serves as a 
marker for monitoring the course of a disease state during treatment. 

In specific embodiments, a NOVX siRNA is used in therapy. Methods for the 
generation and use of a NOVX siRNA are known to those skilled in the art. Example 
5 techniques are provided below. 

Production of RN As 

Sense RNA (ssRNA) and antisense RNA (asRNA) of NOVX are produced using 
known methods such as transcription in RNA expression vectors. In the initial 
experiments, the sense and antisense RNA are about'500 bases in length each. The 

10 produced ssRNA and asRNA (0.5 ^M) in 10 mM Tris-HCl (pH 7.5) with 20 mM NaCl 
were heated to 95° C for 1 min then cooled and annealed at room temperature for 12 to 16 
h. The RNAs are precipitated and resuspended in lysis buffer (below). To monitor 
annealing, RNAs are electrophoresed in a 2% agarose gel in TBE buffer and stained with 
ethidium bromide. See, e.g., Sambrook et al., Molecular Cloning. Cold Spring Harbor 

15 Laboratory Press, Plainview, N. Y. (1989). 

Lysate Preparation 

Untreated rabbit reticulocyte lysate (Ambion) are assembled according to the 
manufacturer's directions. dsRNA is incubated in the lysate at 30° C for 10 min prior to the 
addition of mRNAs. Then NOVX mRNAs are added and the incubation continued for an 

20 additional 60 min. The molar ratio of double stranded RNA and mRNA is about 200:1 . 
The NOVX mRNA is radiolabeled (using known techniques) and its stability is monitored 
by gel electrophoresis. 

In a parallel experiment made with the same conditions, the double stranded RNA is 
internally radiolabeled with a 32 P-ATP. Reactions are stopped by the addition of 2 X 

25 proteinase K buffer and deproteinized as described previously (Tuschl et al, Genes Dev., 
13:3191-3197 (1 999)). Products are analyzed by electrophoresis in 1 5% or 1 8% 
polyacrylamide sequencing gels using appropriate RNA standards. By monitoring the gels 
for radioactivity, the natural production of 10 to 25 nt RNAs from the double stranded 
RNA can be determined. 

30 The band of double stranded RNA, about 21-23 bps, is eluded. The efficacy of 

these 21-23 mers for suppressing NOVX transcription is assayed in vitro using the same 
rabbit reticulocyte assay described above using 50 nanomolar of double stranded 2 1 -23 mer 
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for each assay. The sequence of these 21-23 mers is then determined using standard 
nucleic acid sequencing techniques. 

RNA Preparation 

21 nt RNAs, based on the sequence determined above, are chemically synthesized 
5 using Expedite RNA phosphoramidites and thymidine phosphoramidite (Proligo, 
Germany). Synthetic oligonucleotides are deprotected and gel-purified (Elbashir, 
Lendeckel, & TuschI, Genes & Dev. 15, 188-200 (2001)), followed by Sep-Pak C18 
cartridge (Waters, Milford, Mass., USA) purification (TuschI, et al., Biochemistry, 
32:11658-11668(1993)). 
10 These RNAs (20 |iM) single strands are incubated in annealing buffer (100 mM 

potassium acetate, 30 mM HEPES-KOH at pH 7.4, 2 mM magnesium acetate) for 1 min at 
90° C followed by 1 hat37°C. 

Cell Culture 

^-^A_cell_culture_known -in the_arUo. regularly: express NQVXjs propagated using 

1 5 standard conditions. 24 hours before transfection, at approx. 80% confluency, the cells are 
trypsinized and diluted 1 :5 with fresh medium without antibiotics (1-3 X 105 cells/ml) and 
transferred to 24-welI plates (500 ml/well). Transfection is performed using a 
commercially available lipofection kit and NOVX expression is monitored using standard 
techniques with positive and negative control. A positive control is cells that naturally 

20 express NOVX while a negative control is cells that do not express NOVX. Base-paired 21 
and 22 nt siRNAs with overhanging 3' ends mediate efficient sequence-specific mRNA 
degradation in lysates and in cell culture. Different concentrations of siRNAs are used. An 
efficient concentration for suppression in vitro in mammalian culture is between 25 nM to 
100 nM final concentration. This indicates that siRNAs are effective at concentrations that 

25 are several orders of magnitude below the concentrations applied in conventional antisense 
or ribozyme gene targeting experiments. 

The above method provides a way both for the deduction of NOVX siRNA 
sequence and the use of such siRNA for in vitro suppression. In vivo suppression may be 
performed using the same siRNA using well known in vivo transfection or gene therapy 

30 transfection techniques. 
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Antisense Nucleic Acids 

Another aspect of the invention pertains to isolated antisense nucleic acid molecules 
that are hybridizable to or complementary to the nucleic acid molecule comprising the 
nucleotide sequence of SEQ ID NO:2/?-l , wherein n is an integer between 1 and 33, or 
5 fragments, analogs or derivatives thereof. An "antisense" nucleic acid comprises a 
nucleotide sequence that is complementary to a "sense" nucleic acid encoding a protein 
(e.g., complementary to the coding strand of a double-stranded cDNA molecule or 
complementary to an mRNA sequence). In specific aspects, antisense nucleic acid 
molecules are provided that comprise a sequence complementary to at least about 10, 25, 

10 50, 1 00, 250 or 500 nucleotides or an entire NOVX coding strand, or to only a portion 

thereof. Nucleic acid molecules encoding fragments, homologs, derivatives and analogs of 
a NOVX protein of SEQ ID NO:2/7, wherein n is an integer between 1 and 33, or antisense 
nucleic acids complementary to a NOVX nucleic acid sequence of SEQ ID NO:2w-l , 
wherein n is an integer between 1 and 33, are additionally provided. 

15 In one embodiment, an antisense nucleic acid molecule is antisense to a "coding 

region" of the coding strand of a nucleotide sequence encoding a NOVX protein. The term 
"coding region" refers to the region of the nucleotide sequence comprising codons that are 
translated into amino acid residues. In another embodiment, the antisense nucleic acid 
molecule is antisense to a "noncoding region" of the coding strand of a nucleotide sequence 

20 encoding the NOVX protein. The term "noncoding region" refers to 5' and 3' sequences 
that flank the coding region that are not translated into amino acids (i.e., also referred to as 
5' and 3' untranslated regions). 

Given the coding strand sequences encoding the NOVX protein disclosed herein, 
antisense nucleic acids of the invention can be designed according to the rules of Watson 

25 and Crick or Hoogsteen base pairing. The antisense nucleic acid molecule can be 

complementary to the entire coding region of NOVX mRNA, but more preferably is an 
oligonucleotide that is antisense to only a portion of the coding or noncoding region of 
NOVX mRNA. For example, the antisense oligonucleotide can be complementary to the 
region surrounding the translation start site of NOVX mRNA. An antisense 

30 oligonucleotide can be, for example, about 5, 1 0 ? 1 5, 20, 25, 30, 35, 40, 45 or 50 

nucleotides in length. An antisense nucleic acid of the invention can be constructed using 
chemical synthesis or enzymatic ligation reactions using procedures known in the art. For 
example, an antisense nucleic acid (e.g., an antisense oligonucleotide) can be chemically 
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synthesized using naturally-occurring nucleotides or variously modified nucleotides 
designed to increase the biological stability of the molecules or to increase the physical 
stability of the duplex formed between the antisense and sense nucleic acids (e.g., 
phosphorothioate derivatives and acridine substituted nucleotides can be used). 
5 Examples of modified nucleotides that can be used to generate the antisense nucleic 

acid include: 5-fluorouracil, 5-bromouracil, 5-chlorouracil, 5-iodouracil, hypoxanthine, 
xanthine, 4-acetylcytosine, 5-carboxymethylaminomethyl-2-thiouridine, 
5-(carboxyhydroxylmethyl) uracil, 5-carboxymethylaminomethyluracil, dihydrouracil, 
beta-D-galactosylqueosine, inosine, N6-isopentenyladenine, 1 -methyl guanine, 
1 0 1 -methylinosine, 2,2-dimethylguanine, 2-methyladenine, 2-methylguanine, 

5-methoxyuracil, 3-methylcytosine, 5-methylcytosine, N6-adenine, 7-methylguanine, 
5-methylaminomethyluraciI, 5-methoxyaminomethyl-2-thiouracil, 2-thiouraciI, 
4-thiouracil, beta-D-mannosylqueosine, S'-methoxycarboxymethyluracil, 

2- methylthio-N6-isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, 
1 5 pseudouracil, que osine , 2-thiocytosine, 5-m ethyl-2-thiouracil, 5-methyluracil, 

uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 5-methyl-2-thiouraciI, 

3- (3-amino-3-N-2-carboxypropyl) uracil, (acp3)w, and 2,6-diaminopurine. Alternatively, 
the antisense nucleic acid can be produced biologically using an expression vector into 
which a nucleic acid has been subcloned in an antisense orientation (i.e., RNA transcribed 

20 from the inserted nucleic acid will be of an antisense orientation to a target nucleic acid of 
interest, described further in the following subsection). 

The antisense nucleic acid molecules of the invention are typically administered to a 
subject or generated in situ such that they hybridize with or bind to cellular iriRNA and/or 
genomic DNA encoding a NOVX protein to thereby inhibit expression of the protein (e.g. , 

25 by inhibiting transcription and/or translation). The hybridization can be by conventional 
nucleotide complementarity to form a stable duplex, or, for example, in the case of an 
antisense nucleic acid molecule that binds to DNA duplexes, through specific interactions 
in the major groove of the double helix. An example of a route of administration of 
antisense nucleic acid molecules of the invention includes direct injection at a tissue site. 

30 Alternatively, antisense nucleic acid molecules can be modified to target selected cells and 
then administered systemically. For example, for systemic administration, antisense 
molecules can be modified such that they specifically bind to receptors or antigens 
expressed on a selected cell surface (e.g., by linking the antisense nucleic acid molecules to 
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peptides or antibodies that bind to cell surface receptors or antigens). The antisense nucleic 
acid molecules can also be delivered to cells using the vectors described herein; To achieve 
sufficient nucleic acid molecules, vector constructs in which the antisense nucleic acid 
molecule is placed under the control of a strong pol II or pol III promoter are preferred. 
5 In yet another embodiment, the antisense nucleic acid molecule of the invention is 

an a-anomeric nucleic acid molecule. An a-anomeric nucleic acid molecule forms specific 
double-stranded hybrids with complementary RNA in which, contrary to the usual P-units, 
the strands run parallel to each other. See, e.g., Gaultier, et aL, 1987. Nucl. Acids Res. 15: 
6625-6641 . The antisense nucleic acid molecule can also comprise a 
10 2'-o-methylribonucleotide (See, e.g., Inoue, et al. 1987. Nucl. Acids Res. 15: 6131-6148) or 
a chimeric RNA-DNA analogue (See, e.g., Inoue, et al., \987. FEBS Lett. 215: 327-330. 

Ribozymes and PNA Moieties 

Nucleic acid modifications include, by way of non-limiting example, modified 
bases, and nucleic acids whose sugar phosphate backbones are modified or derivatized. 

1 5 These modifications are carried out at least in part to enhance the chemical stability of the 
modified nucleic acid, such that they may be used, for example, as antisense binding 
nucleic acids in therapeutic applications in a subject. 

In one embodiment, an antisense nucleic acid of the invention is a ribozyme. 
Ribozymes are catalytic RNA molecules with ribonuclease activity that are capable of 

20 cleaving a single-stranded nucleic acid, such as an mRNA, to which they have a 

complementary region. Thus, ribozymes (e.g., hammerhead ribozymes as described in 
Haselhoff and Gerlach 1988. Nature 334: 585-591 ) can be used to catalytically cleave 
NOVX mRNA transcripts to thereby inhibit translation of NOVX mRNA. A ribozyme 
having specificity for a NOVX-encoding nucleic acid can be designed based upon the 

25 nucleotide sequence of a NOVX cDNA disclosed herein (i.e. , SEQ ID NO:2rt-l , wherein n 
is an integer between 1 and 33). For example, a derivative of a Tetrahymena L-l 9 IVS 
RNA can be constructed in which the nucleotide sequence of the active site is 
complementary to the nucleotide sequence to be cleaved in a NOVX-encoding mRNA. 
See, e.g., U.S. Patent 4,987,071 to Cech, et al. and U.S. Patent 5,1 16,742 to Cech, et al. 

30 NOVX mRNA can also be used to select a catalytic RNA having a specific ribonuclease 
activity from a pool of RNA molecules. See, e.g., Bartel et al, (1993) Science 
261:1411-1418. 
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Alternatively, NOVX gene expression can be inhibited by targeting nucleotide 
sequences complementary to the regulatory region of the NOVX nucleic acid (e.g., the 
NOVX promoter and/or enhancers) to form triple helical structures that prevent 
transcription of the NOVX gene in target cells. See, e.g., Helene, 1991. Anticancer Drug 
5 Des. 6: 569-84; Helene, et al 1 992. Ann. N. Y. Acad. Scl 660: 27-36; Maher, 1 992. 
Bioassays 14: 807-15. 

In various embodiments, the NOVX nucleic acids can be modified at the base 
moiety, sugar moiety or phosphate backbone to improve, e.g., the stability, hybridization, 
or solubility of the molecule. For example, the deoxyribose phosphate backbone of the 

10 nucleic acids can be modified to generate peptide nucleic acids. See, e.g., Hyrup, et al., 
1996. Bioorg Med Chem 4: 5-23. As used herein, the terms "peptide nucleic acids" or 
"PNAs" refer to nucleic acid mimics (e.g., DNA mimics) in which the deoxyribose 
phosphate backbone is replaced by a pseudopeptide backbone and only the four natural 
nucleotide bases are retained. The neutral backbone of PNAs has been shown to allow for 

1 5 specific hybridization to DNA and RNA under conditions of low ionic strength. The 

synthesis of PNA oligomer can be performed using standard solid phase peptide synthesis 
protocols as described in Hyrup, et al., 1996. supra; Perry-O'Keefe, et al., 1996. Proc. Natl. 
Acad. Sci. USA 93: 14670-14675. 

PNAs of NOVX can be used in therapeutic and diagnostic applications. For 

20 example, PNAs can be used as antisense or antigene agents for sequence-specific 
modulation of gene expression by, e.g., inducing transcription or translation arrest or 
inhibiting replication. PNAs of NOVX can also be used, for example, in the analysis of 
single base pair mutations in a gene (e.g., PNA directed PCR clamping; as artificial 
restriction enzymes when used in combination with other enzymes, e.g., S\ nucleases (See, 

25 Hyrup, et al, I996.supra); or as probes or primers for DNA sequence and hybridization 
(See, Hyrup, et al., 1996, supra; Perry-O'Keefe, et al., 1996. supra). 

In another embodiment, PNAs of NOVX can be modified, e.g., to enhance their 
stability or cellular uptake, by attaching lipophilic or other helper groups to PNA, by the 
formation of PNA-DNA chimeras, or by the use of liposomes or other techniques of drug 

30 delivery known in the art. For example, PNA-DNA chimeras of NOVX can be generated 
that may combine the advantageous properties of PNA and DNA. Such chimeras allow 
DNA recognition enzymes (e.g.. RNase H and DNA polymerases) to interact with the DNA 
portion while the PNA portion would provide high binding affinity and specificity. 
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PNA-DNA chimeras can be linked using linkers of appropriate lengths selected in terms of 
base stacking, number of bonds between the nucleotide bases, and orientation (see, Hyrup, 
et al., 1996. supra). The synthesis of PNA-DNA chimeras can be performed as described 
in Hyrup, et al, 1996. supra and Finn, et al, 1996. Nucl Acids Res 24: 3357-3363. For 
5 example, a DNA chain can be synthesized on a solid support using standard 
phosphoramidite coupling chemistry, and modified nucleoside analogs, e.g., 
5 , -(4-methoxytrityl)amino-5'-deoxy-thymidine phosphoramidite, can be used between the 
PNA and the 5* end of DNA. See, e.g., Mag, et al, 1 989. Nucl Acid Res 1 7: 5973-5988. 
PNA monomers are then coupled in a stepwise manner to produce a chimeric molecule 

10 with a 5' PNA segment and a 3' DNA segment. See, e.g., Finn, et al, 1996. supra. 

Alternatively, chimeric molecules can be synthesized with a 5* DNA segment and a 3' PNA 
segment. See, e.g., Petersen, et al, 1975. Bioorg. Med. Chem. Lett 5: 1119-1 1 124. 

In other embodiments, the oligonucleotide may include other appended groups such 
as peptides {e.g., for targeting host cell receptors in vivo), or agents facilitating transport 

15 across the cell membrane {see, e.g., Letsinger, et al, 1989. Proc. Natl Acad. Set U.S.A. 86: 
~~6553~-65567Lemaitre, eiaf~WS7. ~Proc. "Natl Acad. SW. 84: 648-652; PCT Publication No. 
WO88/09810) or the blood-brain barrier {see, e.g., PCT Publication No. WO 89/10134). In 
addition, oligonucleotides can be modified with hybridization triggered cleavage agents 
{see, e.g., Krol, et al, 1988. BioTechniques 6:958-976) or intercalating agents {see, e.g., 

20 Zon, 1988. Pharm. Res. 5: 539-549). To this end, the oligonucleotide may be conjugated to 
another molecule, e.g., a peptide, a hybridization triggered cross-linking agent, a transport 
agent, a hybridization-triggered cleavage agent, and the like. 

NOVX Polypeptides 

A polypeptide according to the invention includes a polypeptide including the 
25 amino acid sequence of NOVX polypeptides whose sequences are provided in any one of 
SEQ ID NO:2«, wherein n is an integer between 1 and 33. The invention also includes a 
mutant or variant protein any of whose residues may be changed from the corresponding 
residues shown in any one of SEQ ID NO:2«, wherein n is an integer between 1 and 33, 
while still encoding a protein that maintains its NOVX activities and physiological 
30 functions, or a functional fragment thereof. 

In general, a NOVX variant that preserves NOVX-like function includes any variant 
in which residues at a particular position in the sequence have been substituted by other 
amino acids, and further include the possibility of inserting an additional residue or 
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residues between two residues of the parent protein as well as the possibility of deleting 
one or more residues from the parent sequence. Any amino acid substitution, insertion, or 
deletion is encompassed by the invention. In favorable circumstances, the substitution is a 
conservative substitution as defined above. 
5 One aspect of the invention pertains to isolated NOVX proteins, and 

biologically-active portions thereof, or derivatives, fragments, analogs or homologs thereof. 
Also provided are polypeptide fragments suitable for use as immunogens to raise 
anti-NOVX antibodies. In one embodiment, native NOVX proteins can be isolated from 
cells or tissue sources by an appropriate purification scheme using standard protein 
1 0 purification techniques. In another embodiment, NOVX proteins are produced by 

recombinant DNA techniques. Alternative to recombinant expression, a NOVX protein or 
polypeptide can be synthesized chemically using standard peptide synthesis techniques. 

An "isolated" or "purified" polypeptide or protein or biologically-active portion 
thereof is substantially free of cellular material or other contaminating proteins from the 

15. . cell or.tissue source from which the NOVX protein is derived, or substantially free from 

chemical precursors or other chemicals when chemically synthesized. The language 
"substantially free of cellular material" includes preparations of NOVX proteins in which 
the protein is separated from cellular components of the cells from which it is isolated or 
recombinantly-produced. In one embodiment, the language "substantially free of cellular 
20 material" includes preparations of NOVX proteins having less than about 30% (by dry 

weight) of non-NOVX proteins (also referred to herein as a "contaminating protein"), more 
preferably less than about 20% of non-NOVX proteins, still more preferably less than about 
10% of non-NOVX proteins, and most preferably less than about 5% of non-NOVX 
proteins. When the NOVX protein or biologically-active portion thereof is 
25 recombinantly-produced, it is also preferably substantially free of culture medium, i.e. 9 
culture medium represents less than about 20%, more preferably less than about 10%, and 
most preferably less than about 5% of the volume of the NOVX protein preparation. 

The language "substantially free of chemical precursors or other chemicals" 
includes preparations of NOVX proteins in which the protein is separated from chemical 
30 precursors or other chemicals that are involved in the synthesis of the protein. In one 
embodiment, the language "substantially free of chemical precursors or other chemicals" 
includes preparations of NOVX proteins having less than about 30% (by dry weight) of 
chemical precursors or non-NOVX chemicals, more preferably less than about 20% 
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chemical precursors or non-NOVX chemicals, still more preferably less than about 10% 
chemical precursors or non-NOVX chemicals, and most preferably less than about 5% 
chemical precursors or non-NOVX chemicals. 

Biologically-active portions of NOVX proteins include peptides comprising amino 
5 acid sequences sufficiently homologous to or derived from the amino acid sequences of the 
NOVX proteins (e.g. , the amino acid sequence of SEQ ID NO:2w, wherein n is an integer 
between 1 and 33) that include fewer amino acids than the full-length NOVX proteins, and 
exhibit at least one activity of a NOVX protein. Typically, biologically-active portions 
comprise a domain or motif with at least one activity of the NOVX protein. A 

1 0 biologically-active portion of a NOVX protein can be a polypeptide that is, for example, 
1 0, 25, 50, 1 00 or more amino acid residues in length. 

Moreover, other biologically-active portions, in which other regions of the protein 
are deleted, can be prepared by recombinant techniques and evaluated for one or more of 
the functional activities of a native NOVX protein. 

15 In an embodiment, the NOVX protein has an amino acid sequence of SEQ ID 

NO:2/7, wherein n is an integer between 1 and 33. In other embodiments, the NOVX 
protein is substantially homologous to SEQ ID NO:2rc, wherein n is an integer between 1 
and 33, and retains the functional activity of the protein of SEQ ID NO:2w, wherein n is an 
integer between 1 and 33, yet differs in amino acid sequence due to natural allelic variation 

20 or mutagenesis, as described in detail, below. Accordingly, in another embodiment, the 
NOVX protein is a protein that comprises an amino acid sequence at least about 45% 
homologous to the amino acid sequence of SEQ ID NO:2«, wherein n is an integer between 
1 and 33, and retains the functional activity of the NOVX proteins of SEQ ID NO:2«, 
wherein n is an integer between 1 and 33. 

25 Determining Homology Between Two or More Sequences 

To determine the percent homology of two amino acid sequences or of two nucleic 
acids, the sequences are aligned for optimal comparison purposes (e.g., gaps can be 
introduced in the sequence of a first amino acid or nucleic acid sequence for optimal 
alignment with a second amino or nucleic acid sequence). The amino acid residues or 
30 nucleotides at corresponding amino acid positions or nucleotide positions are then 
compared. When a position in the first sequence is occupied by the same amino acid 
residue or nucleotide as the corresponding position in the second sequence, then the 
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molecules are homologous at that position (i.e., as used herein amino acid or nucleic acid 
"homology" is equivalent to amino acid or nucleic acid "identity"). 

The nucleic acid sequence homology may be determined as the degree of identity 
between two sequences. The homology may be determined using computer programs 
5 known in the art, such as GAP software provided in the GCG program package. See, 
Needleman and Wunsch, 1 970. J Mol Bio! 48: 443-453. Using GCG GAP software with 
the following settings for nucleic acid sequence comparison: GAP creation penalty of 5.0 
and GAP extension penalty of 0.3, the coding region of the analogous nucleic acid 
sequences referred to above exhibits a degree of identity preferably of at least 70%, 75%, 

10 80%, 85%, 90%, 95%, 98%, or 99%, with the CDS (encoding) part of the DNA sequence 
of SEQ ID NO:2w-l , wherein n is an integer between 1 and 33. 

The term "sequence identity" refers to the degree to which two polynucleotide or 
polypeptide sequences are identical on a residue-by-residue basis over a particular region of 
comparison. The term "percentage of sequence identity" is calculated by comparing two 

1 5 . optimally aligned sequences oyer that region of comparison, determining the number of 
positions at which the identical nucleic acid base (e.g., A, T, C, G, U, or I, in the case of 
nucleic acids) occurs in both sequences to yield the number of matched positions, dividing 
the number of matched positions by the total number of positions in the region of 
comparison (i.e., the window size), and multiplying the result by 100 to yield the 

20 percentage of sequence identity. The term "substantial identity" as used herein denotes a 
characteristic of a polynucleotide sequence, wherein the polynucleotide comprises a 
sequence that has at least 80 percent sequence identity, preferably at least 85 percent 
identity and often 90 to 95 percent sequence identity, more usually at least 99 percent 
sequence identity as compared to a reference sequence over a comparison region. 

25 Chimeric and Fusion Proteins 

The invention also provides NOVX chimeric or fusion proteins. As used herein, a 
NOVX "chimeric protein" or "fusion protein" comprises a NOVX polypeptide 
operatively-linked to a non-NOVX polypeptide. An "NOVX polypeptide" refers to a 
polypeptide having an amino acid sequence corresponding to a NOVX protein of SEQ ID 
30 NO:2w, wherein n is an integer between 1 and 33, whereas a "non-NOVX polypeptide" 

refers to a polypeptide having an amino acid sequence corresponding to a protein that is not 
substantially homologous to the NOVX protein, e.g., a protein that is different from the 
NOVX protein and that is derived from the same or a different organism. Within a NOVX 
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fusion protein the NOVX polypeptide can correspond to all or a portion of a NOVX 
protein. In one embodiment, a NOVX fusion protein comprises at least one 
biologically-active portion of a NOVX protein. In another embodiment, a NOVX fusion 
protein comprises at least two biologically-active portions of a NOVX protein. In yet 
5 another embodiment, a NOVX fusion protein comprises at least three biologically-active 
portions of a NOVX protein. Within the fusion protein, the term "operatively-linked" is 
intended to indicate that the NOVX polypeptide and the non-NOVX polypeptide are fused , 
in-frame with one another. The non-NOVX polypeptide can be fused to the N-terminus or 
C-terminus of the NOVX polypeptide. . 
10 In one embodiment, the fusion protein is a GST-NOVX fusion protein in which the 

NOVX sequences are fused to the C-terminus of the GST (glutathione S-transferase) 
sequences. Such fusion proteins can facilitate the purification of recombinant NOVX 
polypeptides. 

In another embodiment, the fusion protein is a NOVX protein containing a 

1 5 heterologous signal sequence at its N-terminus. In certain host cells (e.g., mammalian host 
cells), expression and/or secretion of NOVX can be increased through use of a 
heterologous signal sequence. 

In yet another embodiment, the fusion protein is a NOVX-immunoglobulin fusion 
protein in which the NOVX sequences are fused to sequences derived from a member of 

20 the immunoglobulin protein family. The NOVX-immunoglobulin fusion proteins of the 
invention can be incorporated into pharmaceutical compositions and administered to a 
subject to inhibit an interaction between a NOVX ligand and a NOVX protein on the 
surface of a cell, to thereby suppress NOVX-mediated signal transduction in vivo. The 
NOVX-immunoglobulin fusion proteins can be used to affect the bioavailability of a 

25 NOVX cognate ligand. Inhibition of the NOVX ligand/NOVX interaction may be useful 
therapeutically for both the treatment of proliferative and differentiative disorders, as well 
as modulating (e.g. promoting or inhibiting) cell survival. Moreover, the 
NOVX-immunoglobulin fusion proteins of the invention can be used as immunogens to 
produce anti-NOVX antibodies in a subject, to purify NOVX ligands, and in screening 

30 assays to identify molecules that inhibit the interaction of NOVX with a NOVX ligand. 

A NOVX chimeric or fusion protein of the invention can be produced by standard 
recombinant DNA techniques. For example, DNA fragments coding for the different 
polypeptide sequences are ligated together in-frame in accordance with conventional 
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techniques, e.g., by employing blunt-ended or stagger-ended termini for ligation, restriction 
enzyme digestion to provide for appropriate termini, filling-in of cohesive ends as 
appropriate, alkaline phosphatase treatment to avoid undesirable joining, and enzymatic 
ligation. In another embodiment, the fusion gene can be synthesized by conventional 
5 techniques including automated DNA synthesizers. Alternatively, PCR amplification of 
gene fragments can be carried out using anchor primers that give rise to complementary 
overhangs between two consecutive gene fragments that can subsequently be annealed and 
reamplifled to generate a chimeric gene sequence (see, e.g., Ausubel, et aL (eds.) CURRENT 
Protocols in Molecular Biology, John Wiley & Sons, 1992). Moreover, many 
1 0 expression vectors are commercially available that already encode a fusion moiety (e.g., a 
GST polypeptide). A NOVX-encoding nucleic acid can be cloned into such an expression 
vector such that the fusion moiety is linked in-frame to the NOVX protein. 

NOVX Agonists and Antagonists 

The invention also pertains to variants of the NOVX proteins that function as either 
15 NOVXlgonists (/.e., mimetics) or as NOVX antagonists. Variants of the NOVX protein 
can be generated by mutagenesis (e.g., discrete point mutation or truncation of the NOVX 
protein). An agonist of the NOVX protein can retain substantially the same, or a subset of, 
the biological activities of the naturally occurring form of the NOVX protein. An 
antagonist of the NOVX protein can inhibit one or more of the activities of the naturally 
20 occurring form of the NOVX protein by, for example, competitively binding to a 

downstream or upstream member of a cellular signaling cascade that includes the NOVX 
protein. Thus, specific biological effects can be elicited by treatment with a variant of 
limited function. In one embodiment, treatment of a subject with a variant having a subset 
of the biological activities of the naturally occurring form of the protein has fewer side 
25 effects in a subject relative to treatment with the naturally occurring form of the NOVX 
proteins. 

Variants of the NOVX proteins that function as either NOVX agonists (i.e., 
mimetics) or as NOVX antagonists can be identified by screening combinatorial libraries of 
mutants (e.g., truncation mutants) of the NOVX proteins for NOVX protein agonist or 
30 antagonist activity. In one embodiment, a variegated library of NOVX variants is 
generated by combinatorial mutagenesis at the nucleic acid level and is encoded by a 
variegated gene library. A variegated library of NOVX variants can be produced by, for 
example, enzymatically ligating a mixture of synthetic oligonucleotides into gene 
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sequences such that a degenerate set of potential NOVX sequences is expressible as 
individual polypeptides, or alternatively, as a set of larger fusion proteins (e.g., for phage 
display) containing the set of NOVX sequences therein. There are a variety of methods 
that can be used to produce libraries of potential NOVX variants from a degenerate 
5 oligonucleotide sequence. Chemical synthesis of a degenerate gene sequence can be 
performed in an automatic DNA synthesizer, and the synthetic gene then ligated into an 
appropriate expression vector. Use of a degenerate set of genes allows for the provision, in 
one mixture, of all of the sequences encoding the desired set of potential NOVX sequences- 
Methods for synthesizing degenerate oligonucleotides are well-known within the art. See, 
10 e.g., Narang, 1983. Tetrahedron 39: 3; Itakura, et ai, 1984. Annu. Rev. Biochem. 53: 323; 
Itakura, et ah, 1984. Science 198: 1056; Ike, et al. 9 1983. Nucl. Acids Res. 11:477. 

Polypeptide Libraries 

In addition, libraries of fragments of the NOVX protein coding sequences can be 
used to generate a variegated population of NOVX fragments for screening and subsequent 

1 5 selection of variants of a NOVX protein. In one embodiment, a library of coding sequence 
fragments can be generated by treating a double stranded PCR fragment of a NOVX coding 
sequence with a nuclease under conditions wherein nicking occurs only about once per 
molecule, denaturing the double stranded DNA, renaturing the DNA to form 
double-stranded DNA that can include sense/antisense pairs from different nicked products, 

20 removing single stranded portions from reformed duplexes by treatment with S| nuclease, 
and ligating the resulting fragment library into an expression vector. By this method, 
expression libraries can be derived that encodes N-terminal and internal fragments of 
various sizes of the NOVX proteins. 

Various techniques are known in the art for screening gene products of 

25 combinatorial libraries made by point mutations or truncation, and for screening cDNA 
libraries for gene products having a selected property. Such techniques are adaptable for 
rapid screening of the gene libraries generated by the combinatorial mutagenesis of NOVX 
proteins. The most widely used techniques, which are amenable to high throughput 
analysis, for screening large gene libraries typically include cloning the gene library into 

30 replicable expression vectors, transforming appropriate cells with the resulting library of 
vectors, and expressing the combinatorial genes under conditions in which detection of a 
desired activity facilitates isolation of the vector encoding the gene whose product was 
detected. Recursive ensemble mutagenesis (REM), a new technique that enhances the 
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frequency of functional mutants in the libraries, can be used in combination with the 
screening assays to identify NOVX variants. See, e.g., Arkin and Yourvan, 1992. Proc. 
Natl Acad. Sci. USA 89: 7811-7815; Del grave, et at., 1993. Protein Engineering 
6:327031. 

5 Anti-NOVX Antibodies 

Included in the invention are antibodies to NOVX proteins, or fragments of NOVX 
proteins. The term "antibody" as used herein refers to immunoglobulin molecules and 
immunologically active portions of immunoglobulin (Ig) molecules, i.e., molecules that 
contain an antigen binding site that specifically binds (immunoreacts with) an antigen. 

1 0 Such antibodies include, but are not limited to, polyclonal, monoclonal, chimeric, single 
chain, F a b, F a b> and F( a b')2 fragments, and an F a b expression library. In general, antibody 
molecules obtained from humans relates to any of the classes IgG, IgM, IgA, IgE and IgD, 
which differ from one another by the nature of the heavy chain present in the molecule. 
Certain classes have subclasses as well, such as IgGi, IgG2 3 and others. Furthermore, in 

1 5 humans, the light chain may be a kappachain or a lambda chain. Reference herein to 

antibodies includes a reference to all such classes, subclasses and types of human antibody 
species. 

An isolated protein of the invention intended to serve as an antigen, or a portion or 
fragment thereof, can be used as an immunogen to generate antibodies that 

20 immunospecifically bind the antigen, using standard techniques for polyclonal and 

monoclonal antibody preparation. The full-length protein can be used or, alternatively, the 
invention provides antigenic peptide fragments of the antigen for use as immunogens. An 
antigenic peptide fragment comprises at least 6 amino acid residues of the amino acid 
sequence of the full length protein, such as an amino acid sequence of SEQ ID NO:2/?, 

25 wherein n is an integer between 1 and 33, and encompasses an epitope thereof such that an 
antibody raised against the peptide forms a specific immune complex with the full length 
protein or with any fragment that contains the epitope. Preferably, the antigenic peptide 
comprises at least 10 amino acid residues, or at least 1 5 amino acid residues, or at least 20 
amino acid residues, or at least 30 amino acid residues. Preferred epitopes encompassed by 

30 the antigenic peptide are regions of the protein that are located on its surface; commonly 
these are hydrophilic regions. 

In certain embodiments of the invention, at least one epitope encompassed by the 
antigenic peptide is a region of NOVX that is located on the surface of the protein, e.g., a 
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hydrophilic region. A hydrophobicity analysis of the human NOVX protein sequence will 
indicate that regions of a NOVX polypeptide are particularly hydrophilic and, therefore, are 
likely to encode surface residues useful for targeting antibody production. As a means for 
targeting antibody production, hydropathy plots showing regions of hydrophilicity and 
5 hydrophobicity may be generated by any method well known in the art, including, for 
example, the Kyte Doolittle or the Hopp Woods methods, either with or without Fourier 
transformation. See, e.g., Hopp and Woods, 1981, Proc. Nat. Acad. Sci. USA 78: 
3824-3828; Kyte and Doolittle 1982, J. Mol Biol 157: 105-142, each incorporated herein 
by reference in their entirety. Antibodies that are specific for one or more domains within 
1 0 an antigenic protein, or derivatives, fragments, analogs or homologs thereof, are also 
provided herein. 

The term "epitope" includes any protein determinant capable of specific binding to 
an immunoglobulin or T-cell receptor. Epitopic determinants usually consist of chemically 
active surface groupings of molecules such as amino acids or sugar side chains and usually 

1 5 have specific three dimensional structural characteristics, as well as specific charge 

characteristics. A NOVX polypeptide or a fragment thereof comprises at least one antigenic 
epitope. An anti-NOVX antibody of the present invention is said to specifically bind to 
antigen NOVX when the equilibrium binding constant (K D ) is <1 f^M, preferably < 100 
nM, more preferably < 10 nM, and most preferably < 100 plVl to about 1 pM, as measured 

20 by assays such as radioligand binding assays or similar assays known to those skilled in the 
art. 

A protein of the invention, or a derivative, fragment, analog, homolog or ortholog 
thereof, may be utilized as an immunogen in the generation of antibodies that 
immunospecifically bind these protein components. 

25 Various procedures known within the art may be used for the production of 

polyclonal or monoclonal antibodies directed against a protein of the invention, or against 
derivatives, fragments, analogs homologs or orthologs thereof (see, for example, 
Antibodies: A Laboratory Manual, Harlow E, and Lane D, 1988, Cold Spring Harbor 
Laboratory Press, Cold Spring Harbor, NY, incorporated herein by reference). Some of 

30 these antibodies are discussed below. 

Polyclonal Antibodies 

For the production of polyclonal antibodies, various suitable host animals (e.g., 
rabbit, goat, mouse or other mammal) may be immunized by one or more injections with 
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the native protein, a synthetic variant thereof, or a derivative of the foregoing. An 
appropriate immunogenic preparation can contain, for example, the naturally occurring 
immunogenic protein, a chemically synthesized polypeptide representing the immunogenic 
protein, or a recombinantly expressed immunogenic protein. Furthermore, the protein may 
5 be conjugated to a second protein known to be immunogenic in the mammal being 
immunized. Examples of such immunogenic proteins include but are not limited to 
keyhole limpet hemocyanin, serum albumin, bovine thyroglobulin, and soybean trypsin 
inhibitor. The preparation can further include an adjuvant. Various adjuvants used to 
increase the immunological response include, but are not limited to, Freund's (complete and 

1 0 incomplete), mineral gels (e.g., aluminum hydroxide), surface active substances (e.g., 
lysolecithin, pluronic polyols, polyanions, peptides, oil emulsions, dinitrophenol, etc.), 
adjuvants usable in humans such as Bacille Calmette-Guerin and Corynebacterium parvum, 
or similar immunostimulatory agents. Additional examples of adjuvants that can be 
employed include MPL-TDM adjuvant (monophosphoryl Lipid A, synthetic trehalose 

1 5 dicorynomycolate). 

The polyclonal antibody molecules directed against the immunogenic protein can be 
isolated from the mammal (e.g., from the blood) and further purified by well known 
techniques, such as affinity chromatography using protein A or protein G, which provide 
primarily the IgG fraction of immune serum. Subsequently, or alternatively, the specific 

20 antigen that is the target of the immunoglobulin sought, or an epitope thereof, may be 
immobilized on a column to purify the immune specific antibody by immunoaffinity 
chromatography. Purification of immunoglobulins is discussed, for example, by Wilkinson 
(The Scientist, published by The Scientist, Inc., Philadelphia PA, Vol. 14, No. 8 (April 17, 
2000), pp. 25-28). 

25 Monoclonal Antibodies 

The term "monoclonal antibody 11 (MAb) or "monoclonal antibody composition", as 
used herein, refers to a population of antibody molecules that contain only one molecular 
species of antibody molecule consisting of a unique light chain gene product and a unique 
heavy chain gene product. In particular, the complementarity determining regions (CDRs) 
30 of the monoclonal antibody are identical in all the molecules of the population. MAbs thus 
contain an antigen binding site capable of immunoreacting with a particular epitope of the 
antigen characterized by a unique binding affinity for it. 
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Monoclonal antibodies can be prepared using hybridoma methods, such as those 
described by Kohler and Milstein, Nature, 256:495 (1975). In a hybridoma method, a 
mouse, hamster, or other appropriate host animal, is typically immunized with an 
immunizing agent to elicit lymphocytes that produce or are capable of producing antibodies 
5 that will specifically bind to the immunizing agent. Alternatively, the lymphocytes can be 
immunized in vitro. 

The immunizing agent will typically include the protein antigen, a fragment thereof 
or a fusion protein thereof. Generally, either peripheral blood lymphocytes are used if cells 
of human origin are desired, or spleen cells or lymph node cells are used if non-human 

1 0 mammalian sources are desired. The lymphocytes are then fused with an immortalized cell 
line using a suitable fusing agent, such as polyethylene glycol, to form a hybridoma cell 
(Goding. Monoclonal Antibodies: Principles and Practice, Academic Press, (1986) pp. 
59-103). Immortalized cell lines are usually transformed mammalian cells, particularly 
myeloma cells of rodent, bovine and human origin. Usually, rat or mouse myeloma cell 

1 5 lines are employed. The hybridoma cells can be cultured in a suitable culture medium that 
preferably contains one or more substances that inhibit the growth or survival of the 
unfused, immortalized cells. For example, if the parental cells lack the enzyme 
hypoxanthine guanine phosphoribosyl transferase (HGPRT or HPRT), the culture medium 
for the hybridomas typically will include hypoxanthine, aminopterin, and thymidine ("HAT 

20 medium"), which substances prevent the growth of HGPRT-deficient cells. 

Preferred immortalized cell lines are those that fuse efficiently, support stable high 
level expression of antibody by the selected antibody-producing cells, and are sensitive to a 
medium such as HAT medium. More preferred immortalized cell lines are murine 
myeloma lines, which can be obtained, for instance, from the Salk Institute Cell 

25 Distribution Center, San Diego, California and the American Type Culture Collection, 
Manassas, Virginia. Human myeloma and mouse-human heteromyeloma cell lines also 
have been described for the production of human monoclonal antibodies (Kozbor, J. 
Immunol., 133:3001 (1984); Brodeur et al., Monoclonal Antibody Production Techniques 
and Applications. Marcel Dekker, Inc., New York, (1987) pp. 51-63). 

30 The culture medium in which the hybridoma cells are cultured can then be assayed 

for the presence of monoclonal antibodies directed against the antigen. Preferably, the 
binding specificity of monoclonal antibodies produced by the hybridoma cells is 
determined by immunoprecipitation or by an in vitro binding assay, such as 
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radioimmunoassay (RIA) or enzyme-linked immunoabsorbent assay (ELISA). Such 
techniques and assays are known in the art. The binding affinity of the monoclonal 
antibody can, for example, be determined by the Scatchard analysis of Munson and Pollard, 
Anal. Biochem., 107:220 (1980). It is an objective, especially important in therapeutic 
5 applications of monoclonal antibodies, to identify antibodies having a high degree of 
specificity and a high binding affinity for the target antigen. 

After the desired hybridoma cells are identified, the clones can be subcloned by 
limiting dilution procedures and grown by standard methods (Goding,1986). Suitable 
culture media for this purpose include, for example, Dulbecco's Modified Eagle's Medium 

1 0 and RPMT-1 640 medium. Alternatively, the hybridoma cells can be grown in vivo as 
ascites in a mammal. 

The monoclonal antibodies secreted by the subclones can be isolated or purified 
from the culture medium or ascites fluid by conventional immunoglobulin purification 
procedures such as, for example, protein A-Sepharose, hydroxyl apatite chromatography, 

15 gel electrophoresis, dialysis, or affinity chromatography. 

The monoclonal antibodies can also be made by recombinant DNA methods, such 
as those described in U.S. Patent No. 4,816,567. DNA encoding the monoclonal antibodies 
of the invention can be readily isolated and sequenced using conventional procedures (e.g., 
by using oligonucleotide probes that are capable of binding specifically to genes encoding 

20 the heavy and light chains of murine antibodies). The hybridoma cells of the invention 
serve as a preferred source of such DNA. Once isolated, the DNA can be placed into 
expression vectors, which are then transfected into host cells such as simian COS cells, 
Chinese hamster ovary (CHO) cells, or myeloma cells that do not otherwise produce 
immunoglobulin protein, to obtain the synthesis of monoclonal antibodies in the 

25 recombinant host cells. The DNA also can be modified, for example, by substituting the 
coding sequence for human heavy and light chain constant domains in place of the 
homologous murine sequences (U.S. Patent No. 4,816,567; Morrison, Nature 368, 812-13 
(1994)) or by covalently joining to the immunoglobulin coding sequence all or part of the 
coding sequence for a non-immunoglobulin polypeptide. Such a non-immunoglobulin 

30 polypeptide can be substituted for the constant domains of an antibody of the invention, or 
can be substituted for the variable domains of one antigen-combining site of an antibody of 
the invention to create a chimeric bivalent antibody. 



46 



WO 03/031571 PCT/US02/31357 
Humanized Antibodies 

The antibodies directed against the protein antigens of the invention can further 
comprise humanized antibodies or human antibodies. These antibodies are suitable for 
administration to humans without engendering an immune response by the human against 
5 the administered immunoglobulin. Humanized forms of antibodies are chimeric 

immunoglobulins, immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab', 
F(ab')2 or other antigen-binding subsequences of antibodies) that are principally comprised 
of the sequence of a human immunoglobulin, and contain minimal sequence derived from a 
non-human immunoglobulin. Humanization can be performed following the method of 

1 0 Winter and co-workers (Jones et al., Nature, 32 1 :522-525 (1 986); Riechmann et al., Nature, 
332:323-327 (1988); Verhoeyen et al., Science, 239:1534-1536 (1988)), by substituting 
rodent CDRs or CDR sequences for the corresponding sequences of a human antibody. 
(See also U.S. Patent No. 5,225,539.) In some instances, Fv framework residues of the 
human immunoglobulin are replaced by corresponding non-human residues. Humanized 

1 5 antibodies can also comprise residues that are found neither in the recipient antibody nor in 
the imported CDR or framework sequences. In general, the humanized antibody will 
comprise substantially all of at least one, and typically two, variable domains, in which all 
or substantially all of the CDR regions correspond to those of a non-human 
immunoglobulin and all or substantially all of the framework regions are those of a human 

20 immunoglobulin consensus sequence. The humanized antibody optimally also will 

comprise at least a portion of an immunoglobulin constant region (Fc), typically that of a 
human immunoglobulin (Jones et al., 1986; Riechmann et al., 1988; and Presta, Curr. Op. 
Struct. Biol., 2:593-596 (1992)). 

Human Antibodies 

25 Fully human antibodies essentially relate to antibody molecules in which the entire 

sequence of both the light chain and the heavy chain, including the CDRs, arise from 
human genes. Such antibodies are termed "human antibodies", or "fully human antibodies" 
herein. Human monoclonal antibodies can be prepared by the trioma technique; the human 
B-cell hybridoma technique (see Kozbor, et al., 1983 Immunol Today 4: 72) and the EBV 

30 hybridoma technique to produce human monoclonal antibodies (see Cole, et al., 1985 In: 
Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). Human 
monoclonal antibodies may be utilized in the practice of the present invention and may be 
produced by using human hybridomas (see Cote, et al., 1983. Proc Natl Acad Sci USA 80: 
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2026-2030) or by transforming human B-cells with Epstein Barr Virus in vitro (see Cole, et 
al., 1 985 In: Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 
77-96). 

In addition, human antibodies can also be produced using additional techniques, 
5 including phage display libraries (Hoogenboom and Winter, J. Mol. Biol., 227:381 (1991); 
Marks et al., J. Mol. Biol., 222:581 (1991)). Similarly, human antibodies can be made by 
introducing human immunoglobulin loci into transgenic animals, e.g., mice in which the 
endogenous immunoglobulin genes have been partially or completely inactivated. Upon 
challenge, human antibody production is observed, which closely resembles that seen in 

10 humans in all respects, including gene rearrangement, assembly, and antibody repertoire. 
This approach is described, for example, in U.S. Patent Nos. 5,545,807; 5,545,806; 
5,569,825; 5,625,126; 5,633,425; 5,661,016, and in Marks et al. (Bio/Technology 10, 
779-783 (1992)); Lonberg et al. (Nature 368 856-859 (1994)); Morrison ( Nature 368, 
812-13 (1994)); Fish wild et al,( Nature Biotechnology 14, 845-51 (1996)); Neuberger 

15 (Nature Biotechnology 14, 826 (1996)); and Lonberg and Huszar (Intern. Rev. Immunol. 
13 65-93 (1995)). 

Human antibodies may additionally be produced using transgenic nonhum&n 
animals that are modified so as to produce fully human antibodies rather than the animal's 
endogenous antibodies in response to challenge by an antigen. (See PCT publication 

20 WO94/02602). The endogenous genes encoding the heavy and light immunoglobulin 
chains in the nonhuman host have been incapacitated, and active loci encoding human 
heavy and light chain immunoglobulins are inserted into the host's genome. The human 
genes are incorporated, for example, using yeast artificial chromosomes containing the 
requisite human DNA segments. An animal that provides all the desired modifications is 

25 then obtained as progeny by crossbreeding intermediate transgenic animals containing 

fewer than the full complement of the modifications. The preferred embodiment of such a 
nonhuman animal is a mouse, and is termed the Xenomouse™ as disclosed in PCT 
publications WO 96/33735 and WO 96/34096. This animal produces B cells that secrete 
fully human immunoglobulins. The antibodies can be obtained directly from the animal 

30 after immunization with an immunogen of interest, as, for example, a preparation of a 
polyclonal antibody, or alternatively from immortalized B cells derived from the animal, 
such as hybridomas producing monoclonal antibodies. Additionally, the genes encoding 
the immunoglobulins with human variable regions can be recovered and expressed to 
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obtain the antibodies directly, or can be further modified to obtain analogs of antibodies 
such as, for example, single chain Fv molecules. 

An example of a method of producing a nonhuman host, exemplified as a mouse, 
lacking expression of an endogenous immunoglobulin heavy chain is disclosed in U.S. 
5 Patent No. 5,939,598. It can be obtained by a method including deleting the J segment 
genes from at least one endogenous heavy chain locus in an embryonic stem cell to prevent 
rearrangement of the locus and to prevent formation of a transcript of a rearranged 
immunoglobulin heavy chain locus, the deletion being effected by a targeting vector 
containing a gene encoding a selectable marker; and producing from the embryonic stem 
10 cell a transgenic mouse whose somatic and germ cells contain the gene encoding the 
selectable marker. 

A method for producing an antibody of interest, such as a human antibody, is 
disclosed in U.S. Patent No. 5,916,771. It includes introducing an expression vector that 
contains a nucleotide sequence encoding a heavy chain into one mammalian host cell in 
15 culture, introducing an expression vector containing a nucleotide sequence encoding a light 
chain into another mammalian host cell, and fusing the two cells to form a hybrid cell. The 
hybrid cell expresses an antibody containing the heavy chain and the light chain. 

In a further improvement on this procedure, a method for identifying a clinically 
relevant epitope on an immunogen, and a correlative method for selecting an antibody that 
20 binds immunospecifically to the relevant epitope with high affinity, are disclosed in PCT 
publication WO 99/53049. 

F a b Fragments and Single Chain Antibodies 

According to the invention, techniques can be adapted for the production of 
single-chain antibodies specific to an antigenic protein of the invention (see e.g., U.S. 

25 Patent No. 4,946,778). In addition, methods can be adapted for the construction of F ab 

expression libraries (see e.g., Huse, et al., 1 989 Science 246: 1275-1281) to allow rapid and 
effective identification of monoclonal F a b fragments with the desired specificity for a 
protein or derivatives, fragments, analogs or homologs thereof. Antibody fragments that 
contain the idiotypes to a protein antigen may be produced by techniques known in the art 

30 including, but not limited to: (i) an F( a b-)2 fragment produced by pepsin digestion of an 
antibody molecule; (ii) an F ab fragment generated by reducing the disulfide bridges of an 
F(ab )2 fragment; (iii) an F ab fragment generated by the treatment of the antibody molecule 
with papain and a reducing agent and (iv) F v fragments. 
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Bispecific Antibodies 

Bispecific antibodies are monoclonal, preferably human or humanized, antibodies 
that have binding specificities for at least two different antigens. In the present case, one of 
the binding specificities is for an antigenic protein of the invention. The second binding 
5 target is any other antigen, and advantageously is a cell-surface protein or receptor or 
receptor subunit. 

Methods for making bispecific antibodies are known in the art. Traditionally, the 
recombinant production of bispecific antibodies is based on the co-expression of two 
immunoglobulin heavy-chain/light-chain pairs, where the two heavy chains have different 

10 specificities (Milstein and Cuello, Nature, 305:537-539 (1983)). Because of the random 
assortment of immunoglobulin heavy and light chains, these hybridomas (quadromas) 
produce a potential mixture of ten different antibody molecules, of which only one has the 
correct bispecific structure. The purification of the correct molecule is usually 
accomplished by affinity chromatography steps. Similar procedures are disclosed in WO 

15 93/08829, published 13 May 1993, and in Traunecker et a!., EMBO J., 10:3655-3659 
(1991). 

Antibody variable domains with the desired binding specificities (antibody-antigen 
combining sites) can be fused to immunoglobulin constant domain sequences. The fusion 
preferably is with an immunoglobulin heavy-chain constant domain, comprising at least 

20 part of the hinge, CH2, and CH3 regions. It is preferred to have the first heavy-chain 
constant region (CHI) containing the site necessary for light-chain binding present in at 
least one of the fusions. DNAs encoding the immunoglobulin heavy-chain fusions and, if 
desired, the immunoglobulin light chain, are inserted into separate expression vectors, and 
are co-transfected into a suitable host organism. For further details of generating bispecific 

25 antibodies see, for example, Suresh et ah, Methods in Enzymology, 121 :210 (1986). 

According to another approach described in WO 96/2701 1, the interface between a 
pair of antibody molecules can be engineered to maximize the percentage of heterodimers 
that are recovered from recombinant cell culture. The preferred interface comprises at least 
a part of the CH3 region of an antibody constant domain. In this method, one or more 

30 small amino acid side chains from the interface of Ihe first antibody molecule are replaced 
with larger side chains (e.g. tyrosine or tryptophan). Compensatory "cavities" of identical 
or similar size to the large side chain(s) are created on the interface of the second antibody 
molecule by replacing large amino acid side chains with smaller ones (e.g. alanine or 
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threonine). This provides a mechanism for increasing the yield of the heterodimer over 
other unwanted end-products such as homodimers. 

Bispecific antibodies can be prepared as full length antibodies or antibody 
fragments (e.g. F(ab')2 bispecific antibodies). Techniques for generating bispecific 
5 antibodies from antibody fragments have been described in the literature. For example, 
bispecific antibodies can be prepared using chemical linkage. Brennan et al. 5 Science 
229:81 (1985) describe a procedure wherein intact antibodies are proteolytically cleaved to 
generate F(ab')2 fragments. These fragments are reduced in the presence of the dithiol 
complexing agent sodium arsenite to stabilize vicinal dithiols and prevent intermolecular 

10 disulfide formation. The Fab' fragments generated are then converted to thionitrobenzoate 
(TNB) derivatives. One of the Fab'-TNB derivatives is then reconverted to the Fab'-thiol 
by reduction with mercaptoethylamine and is mixed with an equimolar amount of the other 
Fab'-TNB derivative to form the bispecific antibody. The bispecific antibodies produced 
can be used as agents for the selective immobilization of enzymes. 

1 5 Additionally, Fab' fragments can be directly recovered from E. coli and chemically 

coupled to form bispecific antibodies. Shalaby et al., J. Exp. Med. 175:217-225 (1992) 
describe the production of a fully humanized bispecific antibody F(ab') 2 molecule. Each 
Fab' fragment was separately secreted from E. coli and subjected to directed chemical 
coupling in vitro to form the bispecific antibody. The bispecific antibody thus formed was 

20 able to bind to cells overexpressing the ErbB2 receptor and normal human T cells, as well 
as trigger the lytic activity of human cytotoxic lymphocytes against human breast tumor 
targets. 

Various techniques for making and isolating bispecific antibody fragments directly 
from recombinant cell culture have also been described. For example, bispecific antibodies 

25 have been produced using leucine zippers. Kostelny et al., J. Immunol. 148(5):1547-1553 
( 1 992). The leucine zipper peptides from the Fos and Jun proteins were linked to the Fab' 
portions of two different antibodies by gene fusion. The antibody homodimers were 
reduced at the hinge region to form monomers and then re-oxidized to form the antibody 
heterodimers. This method can also be utilized for the production of antibody homodimers. 

30 The "diabody" technology described by Hollinger et al., Proc. Natl. Acad. Sci. USA 
90:6444-6448 (1993) has provided an alternative mechanism for making bispecific 
antibody fragments. The fragments comprise a heavy-chain variable domain (V H ) 
connected to a light-chain variable domain (V L ) by a linker that is too short to allow pairing 
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between the two domains on the same chain. Accordingly, the V H and V L domains of one 
fragment are forced to pair with the complementary V L and Vh domains of another 
fragment, thereby forming two antigen-binding sites. Another strategy for making 
bispecific antibody fragments by the use of single-chain Fv (sFv) dimers has also been 
5 reported. See, Gruber et al., J. Immunol. 152:5368 (1994). 

Antibodies with more than two valencies are contemplated. For example, 
trispecific antibodies can be prepared. Tutt et al., J. Immunol. 147:60 (1991). 

Exemplary bispecific antibodies can bind to two different epitopes, at least one of 
which originates in the protein antigen of the invention. Alternatively, an anti-antigenic 

1 0 arm of an immunoglobulin molecule can be combined with an arm that binds to a 

triggering molecule on a leukocyte such as a T-cell receptor molecule (e.g. CD2, CD3, 
CD28, or B7), or Fc receptors for IgG (FcyR), such as FC7RI (CD64), FcyRII (CD32) and 
FcyRlII (CD 16) so as to focus cellular defense mechanisms to the cell expressing the 
particular antigen. Bispecific antibodies can also be used to direct cytotoxic agents to cells 

1 5 lhat express a particular antigen. These antibodies possess an antigen-binding arm and an 
arm that binds a cytotoxic agent or a radionuclide chelator, such as EOTUBE, DPTA, 
DOTA, or TETA. Another bispecific antibody of interest binds the protein antigen 
described herein and further binds tissue factor (TF). 

Heteroconjugate Antibodies 

20 Heteroconjugate antibodies are also within the scope of the present invention. 

Heteroconjugate antibodies are composed of two covalently joined antibodies. Such 
antibodies have, for example, been proposed to target immune system cells to unwanted 
cells (U.S. Patent No. 4,676,980), and for treatment of HIV infection (WO 91/00360; WO 
92/200373; EP 03089). It is contemplated that the antibodies can be prepared in vitro using 

25 known methods in synthetic protein chemistry, including those involving crosslinking 

agents. For example, immunotoxins can be constructed using a disulfide exchange reaction 
or by forming a thioether bond. Examples of suitable reagents for this purpose include 
iminothiolate and methyl-4-mercaptobutyrimidate and those disclosed, for example, in U.S. 
Patent No. 4,676,980. 

30 Effector Function Engineering 

It can be desirable to modify the antibody of the invention with respect to effector 
function, so as to enhance, e.g., the effectiveness of the antibody in treating cancer. For 



52 



WO 03/031571 PCT/US02/31357 

example, cysteine residue(s) can be introduced into the Fc region, thereby allowing 
interchain disulfide bond formation in this region. The homodimeric antibody thus 
generated can have improved internalization capability and/or increased 
complement-mediated cell killing and antibody-dependent cellular cytotoxicity (ADCC). 
5 See Caron et al., J. Exp Med., 176: 1 191-1 195 (1992) and Shopes, J. Immunol., 148: . 
2918-2922 (1992). Homodimeric antibodies with enhanced anti-tumor activity can also be 
prepared using heterobifunctional cross-linkers as described in Wolff et al. Cancer 
Research, 53: 2560-2565 (1993). Alternatively, an antibody can be engineered that has 
dual Fc regions and can thereby have enhanced complement lysis and ADCC capabilities. 
10 See Stevenson et al., Anti -Cancer Drug Design, 3:21 9-230 (1989). 

Immunoconjugates 

The invention also pertains to immunoconjugates comprising an antibody 
conjugated to a cytotoxic agent such as a chemotherapeutic agent, toxin (e.g., an 
enzymatically active toxin of bacterial, fungal, plant, or animal origin, or fragments 

1 5 thereof), or a radioactive isotope (/. e. , a radioconjugate). 

Chemotherapeutic agents useful in the generation of such immunoconjugates have 
been described above. Enzymatically active toxins and fragments thereof that can be used 
include diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A 
chain (from Pseudomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain, 

20 alpha-sarcin, Aleurites fordii proteins, dianthin proteins, Phytolaca americana proteins 
(PAPI, PAPII, and PAP-S), momordica charantia inhibitor, curcin, crotin, sapaonaria 
officinalis inhibitor, gelonin, mitogellin, restrictocin, phenomycin, enomycin, and the 
tricothecenes. A variety of radionuclides are available for the production of 
radioconjugated antibodies. Examples include 212 Bi, ,3I I, ,3, In, 90 Y, and 186 Re. 

25 Conjugates of the antibody and cytotoxic agent are made using a variety of 

Afunctional protein-coupling agents such as N-succinimidyl-3-(2-pyridyldithiol) 
propionate (SPDP). iminothiolane (IT), bifunctional derivatives of imidoesters (such as 
dimethyl adipimidate MCL), active esters (such as disuccinimidyl suberate), aldehydes 
(such as gluteraldehyde), bis-azido compounds (such as bis (p-azidobenzoyl) 

30 hexanediamine), bis-diazonium derivatives (such as 

bis-(p-diazoniumbenzoyl)-ethylenediamine), diisocyanates (such as tolyene 
2,6-diisocyanate), and bis-active fluorine compounds (such as 

l,5-difluoro-2,4-dinitrobenzene). For example, a ricin immunotoxin can be prepared as 
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described in Vitetta et al., Science , 238 : 1098 (1987). Carbon- 14-1 abeled 
l-isothiocyanatobenzyl-3-methyldiethylene triaminepentaacetic acid (MX-DTPA) is an 
exemplary chelating agent for conjugation of radionucleotide to the antibody. See 
WO94/11026. 

5 In another embodiment, the antibody can be conjugated to a "receptor" (such 

streptavidin) for utilization in tumor pretargeting wherein the antibody-receptor conjugate 
is administered to the patient, followed by removal of unbound conjugate from the 
circulation using a clearing agent and then administration of a "ligand" {e.g., avidin) that is 
in turn conjugated to a cytotoxic agent. 

10 Immunoliposomes 

The antibodies disclosed herein can also be formulated as immunoliposomes. 
Liposomes containing the antibody are prepared by methods known in the art, such as 
described in Epstein et al., Proc. Natl. Acad. Sci. USA, 82: 3688 (1985); Hwang et al., 
Proc. Natl Acad. Sci. USA, 77: 4030 (1980); and U.S. Pat. Nos. 4,485,045 and 4,544,545. 

1 5 Liposomes with enhanced circulation time are disclosed in U.S. Patent No. 5,01 3,556. 

Particularly useful liposomes can be generated by the reverse-phase evaporation 
method with a lipid composition comprising phosphatidylcholine, cholesterol, and 
PEG-derivatized phosphatidylethanolamine (PEG-PE). Liposomes are extruded through 
filters of defined pore size to yield liposomes with the desired diameter. Fab' fragments of 

20 the antibody of the present invention can be conjugated to the liposomes as described in 
Martin et al .J. Biol. Chem., 257: 286-288 (1982) via a disulfide-interchange reaction. A 
chemotherapeutic agent (such as Doxorubicin) is optionally contained within the liposome. 
See Gabizon et al., J. National Cancer Inst., 81(19): 1484 (1989). 

Diagnostic Applications of Antibodies Directed Against the Proteins of the 
25 Invention 

In one embodiment, methods for the screening of antibodies that possess the desired 
specificity include, but are not limited to, enzyme linked immunosorbent assay (ELISA) 
and other immunologically mediated techniques known within the art. In a specific 
embodiment, selection of antibodies that are specific to a particular domain of an NOVX 
30 protein is facilitated by generation of hybridomas that bind to the fragment of an NOVX 
protein possessing such a domain. Thus, antibodies that are specific for a desired domain 
within an NOVX protein, or derivatives, fragments, analogs or homologs thereof, are also 
provided herein. 
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Antibodies directed against a NOVX protein of the invention may be used in 
methods known within the art relating to the localization and/or quantitation of a NOVX 
protein {e.g., for use in measuring levels of the NOVX protein within appropriate 
physiological samples, for use in diagnostic methods, for use in imaging the protein, and 
5 the like). In a given embodiment, antibodies specific to a NOVX protein, or derivative, 
fragment, analog or homolog thereof, that contain the antibody derived antigen binding 
domain, are utilized as pharmacologically active compounds (referred to hereinafter as 
"Therapeutics"). 

An antibody specific for a NOVX protein of the invention (e.g., a monoclonal 

10 antibody or a polyclonal antibody) can be used to isolate a NOVX polypeptide by standard 
techniques, such as immunoaffinity, chromatography or immunoprecipitation. An antibody 
to a NOVX polypeptide can facilitate the purification of a natural NOVX antigen from 
cells, or of a recombinantly produced NOVX antigen expressed in host cells. Moreover, 
such an anti-NOVX antibody can be used to detect the antigenic NOVX protein {e.g., in a 

1 5 cellular lysate or cell supernatant) in order to evaluate the abundance and pattern of 

expression of the antigenic NOVX protein. Antibodies directed against a NOVX protein 
can be used diagnostically to monitor protein levels in tissue as part of a clinical testing 
procedure, e.g., to, for example, determine the efficacy of a given treatment regimen. 
Detection can be facilitated by coupling {i.e., physically linking) the antibody to a 

20 detectable substance. Examples of detectable substances include various enzymes, 

prosthetic groups, fluorescent materials, luminescent materials, bioluminescent materials, 
and radioactive materials. Examples of suitable enzymes include horseradish peroxidase, 
alkaline phosphatase, P-galactosidase, or acetylcholinesterase; examples of suitable 
prosthetic group complexes include streptavidin/biotin and avidin/biotin; examples of 

25 suitable fluorescent materials include umbelliferone, fluorescein, fluorescein 

isothiocyanate, rhodamine, dichlorotriazinylamine fluorescein, dansyl chloride or 
phycoerythrin; an example of a luminescent material includes luminol; examples of 
bioluminescent materials include luciferase, luciferin, and aequorin, and examples of 
suitable radioactive material include ,25 I, l31 1, 35 S or 3 H. 

30 Antibody Therapeutics 

Antibodies of the invention, including polyclonal, monoclonal, humanized and fully 
human antibodies, may used as therapeutic agents. Such agents will generally be employed 
to treat or prevent a disease or pathology in a subject. An antibody preparation, preferably 
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one having high specificity and high affinity for its target antigen, is administered to the 
subject and will generally have an effect due to its binding with the target. Such an effect 
may be one of two kinds, depending on the specific nature of the interaction between the 
given antibody molecule and the target antigen in question. In the first instance, 
5 administration of the antibody may abrogate or inhibit the binding of the target with an 
endogenous ligand to which it naturally binds. In this case, the antibody binds to the target 
and masks a binding site of the naturally occurring ligand, wherein the ligand serves as an 
effector molecule. Thus the receptor mediates a signal transduction pathway for which 
ligand is responsible. 

1 0 Alternatively, the effect may be one in which the antibody elicits a physiological 

result by virtue of binding to an effector binding site on the target molecule. In this case 
the target, a receptor having an endogenous ligand that may be absent or defective in the 
disease or pathology, binds the antibody as a surrogate effector ligand, initiating a 
receptor-based signal transduction event by the receptor. 

1 5 A therapeutically effective amount of an antibody of the invention relates generally 

to the amount needed to achieve a therapeutic objective. As noted above, this may be a 
binding interaction between the antibody and its target antigen that, in certain cases, 
interferes with the functioning of the target, and in other cases, promotes a physiological 
response. The amount required to be administered will furthermore depend on the binding 

20 affinity of the antibody for its specific antigen, and will also depend on the rate at which an 
administered antibody is depleted from the free volume other subject to which it is 
administered. Common ranges for therapeutically effective dosing of an antibody or 
antibody fragment of the invention may be, by way of nonlimiting example, from about 0.1 
mg/kg body weight to about 50 mg/kg body weight. Common dosing frequencies may 

25 range, for example, from twice daily to once a week. 

Pharmaceutical Compositions of Antibodies 

Antibodies specifically binding a protein of the invention, as well as other 
molecules identified by the screening assays disclosed herein, can be administered for the 
treatment of various disorders in the form of pharmaceutical compositions. Principles and 
30 considerations involved in preparing such compositions, as well as guidance in the choice 
of components are provided, for example, in Remington : The Science And Practice Of 
Pharmacy 1 9th ed. (Alfonso R. Gennaro, et ai, editors) Mack Pub. Co., Easton, Pa.: 1 995; 
In: Drug Absorption Enhancement : Concepts, Possibilities, Limitations, And Trends, 
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Harwood Academic Publishers, Langhome, Pa., 1994; and Peptide And Protein Drug 
Delivery (Advances In Parenteral Sciences, Vol. 4), 1991, M. Dekker, New York. 

If the antigenic protein is intracellular and whole antibodies are used as inhibitors, 
internalizing antibodies are preferred. However, liposomes can also be used to deliver the 
5 antibody, or an antibody fragment, into cells. Where antibody fragments are used, the 
smallest inhibitory fragment that specifically binds to the binding domain of the target 
protein is preferred. For example, based upon the variable-region sequences of an 
antibody, peptide molecules can be designed that retain the ability to bind the target protein 
sequence. Such peptides can be synthesized chemically and/or produced by recombinant 

10 DNA technology. See, e.g., Marasco et ah, Proc. Natl. Acad. Sci. USA, 90: 7889-7893 
(1993). The formulation herein can also contain more than one active compound as 
necessary for the particular indication being treated, preferably those with complementary 
activities that do not adversely affect each other. Alternatively, or in addition, the 
composition can comprise an agent that enhances its function, such as, for example, a 

1 5 cytotoxic agent, cytokine, chemotherapeutic agent, or growth-inhibitory agent. Such 

molecules are suitably present in combination in amounts that are effective for the purpose 
intended. 

The active ingredients can also be entrapped in microcapsules prepared, for 
example, by coacervation techniques or by interfacial polymerization, for example, 
20 hydroxymethylcellulose or gelatin-microcapsules and poly-(methylmethacrylate) 

microcapsules, respectively, in colloidal drug delivery systems (for example, liposomes, 
albumin microspheres, microemulsions, nano-particles, and nanocapsules) or in 
macroemulsions. 

The formulations to be used for in vivo administration must be sterile. This is 
25 readily accomplished by filtration through sterile filtration membranes. 

Sustained-release preparations can be prepared. Suitable examples of 
sustained-release preparations include semipermeable matrices of solid hydrophobic 
polymers containing the antibody, which matrices are in the form of shaped articles, e.g., 
films, or microcapsules. Examples of sustained-release matrices include polyesters, 
30 hydrogels (for example, poly(2-hydroxyethyl-methacrylate), or poly(vinylalcohol)), 
polylactides (U.S. Pat. No. 3,773,919), copolymers of L-glutamic acid and y 
ethyl-L-glutamate, non-degradable ethylene-vinyl acetate, degradable lactic acid-glycolic 
acid copolymers such as the LUPRON DEPOT ™ (injectable microspheres composed of 
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lactic acid-glycolic acid copolymer and leuprolide acetate), and 
poly-D-(-)-3-hydroxybutyric acid. While polymers such as ethylene-vinyl acetate and 
lactic acid-glycolic acid enable release of molecules for over 100 days, certain hydrogels 
release proteins for shorter time periods. 

5 ELISA Assay 

An agent for detecting an analyte protein is an antibody capable of binding to an 
analyte protein, preferably an antibody with a detectable label. Antibodies can be 
polyclonal, or more preferably, monoclonal. An intact antibody, or a fragment thereof 
(e.g. , Fab or F( a b)2) can be used. The term "labeled", with regard to the probe or antibody, is 

10 intended to encompass direct labeling of the probe or antibody by coupling (i.e., physically 
linking) a detectable substance to the probe or antibody, as well as indirect labeling of the 
probe or antibody by reactivity with another reagent that is directly labeled. Examples of 
indirect labeling include detection of a primary antibody using a fluorescently-labeled 
secondary antibody and end-labeling of a DNA probe with biotin such that it can be 

15 detected with fluorescently-labeled streptavidin. The term "biological sample" is intended 
to include tissues, cells and biological fluids isolated from a subject, as well as tissues, cells 
and fluids present within a subject. Included within the usage of the term "biological 
sample", therefore, is blood and a fraction or component of blood including blood serum, 
blood plasma, or lymph. That is, the detection method of the invention can be used to 

20 detect an analyte mRNA, protein, or genomic DNA in a biological sample in vitro as well 
as in vivo. For example, in vitro techniques for detection of an analyte mRNA include 
Northern hybridizations and in situ hybridizations. In vitro techniques for detection of an 
analyte protein include enzyme linked immunosorbent assays (ELISAs), Western blots, 
immunoprecipitations, and immunofluorescence. In vitro techniques for detection of an 

25 analyte genomic DNA include Southern hybridizations. Procedures for conducting 

immunoassays are described, for example in "ELISA: Theory and Practice: Methods in 
Molecular Biology", Vol. 42, J. R. Crowther (Ed.) Human Press, Totowa, NJ, 1995; 
"Immunoassay", Diamandis and Christopoulus, Academic Press, Inc., San Diego, CA, 
1996; and "Practice and Theory of Enzyme Immunoassays", Tijssen, Elsevier Science 

30 Publishers, Amsterdam, 1985. Furthermore, in vivo techniques for detection of an analyte 
protein include introducing into a subject a labeled anti-an analyte protein antibody. For 
example, the antibody can be labeled with a radioactive marker whose presence and 
location in a subject can be detected by standard imaging techniques. 
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NOVX Recombinant Expression Vectors and Host Cells 

Another aspect of the invention pertains to vectors, preferably expression vectors, 
containing a nucleic acid encoding a NOVX protein, or derivatives, fragments, analogs or 
homologs thereof. As used herein, the term "vector" refers to a nucleic acid molecule 
5 capable of transporting another nucleic acid to which it has been linked. One type of vector 
is a "plasmid", which refers to a circular double stranded DNA loop into which additional 
DNA segments can be ligated. Another type of vector is a viral vector, wherein additional 
DNA segments can be ligated into the viral genome. Certain vectors are capable of 
autonomous replication in a host cell into which they are introduced {e.g., bacterial vectors 

10 having a bacterial origin of replication and episomal mammalian vectors). Other vectors 
{e.g., non-episomal mammalian vectors) are integrated into the genome of a host cell upon 
introduction into the host cell, and thereby are replicated along with the host genome. 
Moreover, certain vectors are capable of directing the expression of genes to which they are 
operatively-linked. Such vectors are referred to herein as "expression vectors". In general, 

1 5 expression vectors of utility in recombinant DNA techniques are often in the form of 

plasmids. In the present specification, "plasmid" and "vector" can be used interchangeably 
as the plasmid is the most commonly used form of vector. However, the invention is 
intended to include such other forms of expression vectors, such as viral vectors {e.g., 
replication defective retroviruses, adenoviruses and adeno-associated viruses), which serve 

20 equivalent functions. 

The recombinant expression vectors of the invention comprise a nucleic acid of the 
invention in a form suitable for expression of the nucleic acid in a host cell, which means 
that the recombinant expression vectors include one or more regulatory sequences, selected 
on the basis of the host cells to be used for expression, that is operatively-linked to the 

25 nucleic acid sequence to be expressed. Within a recombinant expression vector, 

"operably-linked" is intended to mean that the nucleotide sequence of interest is linked to 
the regulatory sequence(s) in a manner that allows for expression of the nucleotide 
sequence {e.g., in an in vitro transcription/translation system or in a host cell when the 
vector is introduced into the host cell). 

30 The term "regulatory sequence" is intended to includes promoters, enhancers and 

other expression control elements {e.g., polyadenylation signals). Such regulatory 
sequences are described, for example, in Goeddel, Gene Expression Technology: 
Methods in Enzymology 185, Academic Press, San Diego, Calif. (1990). Regulatory 
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sequences include those that direct constitutive expression of a nucleotide sequence in 
many types of host cell and those that direct expression of the nucleotide sequence only in 
certain host cells (e.g., tissue-specific regulatory sequences). It will be appreciated by 
those skilled in the art that the design of the expression vector can depend on such factors 
5 as the choice of the host cell to be transformed, the level of expression of protein desired, 
etc. The expression vectors of the invention can be introduced into host cells to thereby 
produce proteins or peptides, including fusion proteins or peptides, encoded by nucleic 
acids as described herein (e.g., NOVX proteins, mutant forms of NOVX proteins, fusion 
proteins, etc.). 

1 0 The recombinant expression vectors of the invention can be designed for expression 

of NOVX proteins in prokaryotic or eukaryotic cells. For example, NOVX proteins can be 
expressed in bacterial cells such as Escherichia coli, insect cells (using baculovirus 
expression vectors) yeast cells or mammalian cells. Suitable host cells are discussed further 
in Goeddel, Gene Expression Technology: Methods in Enzymology 185, Academic 

1 5 Press, San Diego, Calif. ( 1 990). Alternatively, the recombinant expression vector can be 
transcribed and translated in vitro, for example using T7 promoter regulatory sequences 
and T7 polymerase. 

Expression of proteins in prokaryotes is most often carried out in Escherichia coli 
with vectors containing constitutive or inducible promoters directing the expression of 

20 either fusion or non-fusion proteins. Fusion vectors add a number of amino acids to a 
protein encoded therein, usually to the amino terminus of the recombinant protein. Such 
fusion vectors typically serve three purposes: (i) to increase expression of recombinant 
protein; (if) to increase the solubility of the recombinant protein; and (///) to aid in the 
purification of the recombinant protein by acting as a ligand in affinity purification. Often, 

25 in fusion expression vectors, a proteolytic cleavage site is introduced at the junction of the 
fusion moiety and the recombinant protein to enable separation of the recombinant protein 
from the fusion moiety subsequent to purification of the fusion protein. Such enzymes, and 
their cognate recognition sequences, include Factor Xa, thrombin and enterokinase. 
Typical fusion expression vectors include pGEX (Pharmacia Biotech Inc; Smith and 

30 Johnson, 1 988. Gene 67: 3 1 -40), pMAL (New England Biolabs, Beverly, Mass.) and 

pRIT5 (Pharmacia, Piscataway, N.J.) that fuse glutathione S-transferase (GST), maltose E 
binding protein, or protein A, respectively, to the target recombinant protein. 
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Examples of suitable inducible non-fusion E. coli expression vectors include pTrc 
(Amrann et al, (1 988) Gene 69:301-3 1 5) and pET 1 1 d (Studier et al, Gene Expression 
Technology: Methods in Enzymology 1 85, Academic Press, San Diego, Calif (1990) 
60-89). 

5 One strategy to maximize recombinant protein expression in E. coli is to express the 

protein in a host bacteria with an impaired capacity to proteolytically cleave the 
recombinant protein. See, e.g., Gottesman, Gene Expression Technology: Methods in 
Enzymology 185, Academic Press, San Diego, Calif (1990) 1 19-128. Another strategy is 
to alter the nucleic acid sequence of the nucleic acid to be inserted into an expression vector 
1 0 so that the individual codons for each amino acid are those preferentially utilized in E. coli 
(see, e.g., Wada, et al, 1992. Nucl Acids Res. 20: 2111-2118). Such alteration of nucleic 
acid sequences of the invention can be carried out by standard DNA synthesis techniques. 

In another embodiment, the NOVX expression vector is a yeast expression vector. 
Examples of vectors for expression in yeast Saccharomyces cerivisae include pYepSecl 
1 5 (Baldari, et al, 1 987. EMBO J. 6: 229-234), pMFa (Kurjan and Herskowitz, 1 982. Cell 30: 
933-943), pJRY88 (Schultz et al, 1987. Gene 54: 1 1 3-123), pYES2 (Invitrogen 
Corporation, San Diego, Calif), and picZ (InVitrogen Corp, San Diego, Calif). 

Alternatively, NOVX can be expressed in insect cells using baculovirus expression 
vectors. Baculovirus vectors available for expression of proteins in cultured insect cells 
20 (e.g., SF9 cells) include the pAc series (Smith, et al., 1983. Mol Cell. Biol 3: 2156-2165) 
and the pVL series (Lucklow and Summers, 1 989. Virology 1 70: 3 1 -39). 

In yet another embodiment, a nucleic acid of the invention is expressed in 
mammalian cells using a mammalian expression vector. Examples of mammalian 
expression vectors include pCDM8 (Seed, 1987. Nature 329: 840) and pMT2PC (Kaufman, 
25 et al., 1987. EMBO J. 6: 1 87-1 95). When used in mammalian cells, the expression vector's 
control functions are often provided by viral regulatory elements. For example, commonly 
used promoters are derived from polyoma, adenovirus 2, cytomegalovirus, and simian virus 
40. For other suitable expression systems for both prokaryotic and eukaryotic cells see, 
e.g., Chapters 1 6 and 1 7 of Sambrook, et al, Molecular Cloning: A Laboratory 
30 Manual. 2nd ed., Cold Spring Harbor Laboratory, Cold Spring Harbor Laboratory Press, 
Cold Spring Harbor, N. Y. f 1 989. 

In another embodiment, the recombinant mammalian expression vector is capable 
of directing expression of the nucleic acid preferentially in a particular cell type (e.g., 

61 



WO 03/031571 



PCT/US02/31357 



tissue-specific regulatory elements are used to express the nucleic acid). Tissue-specific 
regulatory elements are known in the art. Non-limiting examples of suitable tissue-specific 
promoters include the albumin promoter (liver-specific; Pinkert, et a/., 1987. Genes Dev. 1: 
268-277), lymphoid-specific promoters (Calame and Eaton, 1988. Adv. Immunol 43: 
5 235-275), in particular promoters of T cell receptors (Winoto and Baltimore, 1 989. EMBO 
J. 8: 729-733) and immunoglobulins (Banerji, et al, 1 983. Cell 33: 729-740; Queen and 
Baltimore, 1983. Cell 33: 741-748), neuron-specific promoters {e.g., the neurofilament 
promoter; Byrne and Ruddle, 1989. Proc. Natl. Acad. Sci. USA 86: 5473-5477), 
pancreas-specific promoters (Edlund, et al, 1985. Science 230: 912-916), and mammary 
10 gland-specific promoters (e.g., milk whey promoter; U.S. Pat. No. 4,873,316 and European 
Application Publication No. 264,166). Developmentally-regulated promoters are also 
encompassed, e.g., the murine hox promoters (Kessel and Gruss, 1990. Science 249: 
374-379) and the a-fetoprotein promoter (Campes and Tilghman, 1989. Genes Dev. 3: 
537-546). 

1 5 The invention further provides a recombinant expression vector comprising a DNA 

molecule of the invention cloned into the expression vector in an antisense orientation. 
That is, the DNA molecule is operatively-linked to a regulatory sequence in a manner that 
allows for expression (by transcription of the DNA molecule) of an RNA molecule that is 
antisense to NOVX mRNA. Regulatory sequences operatively linked to a nucleic acid 

20 cloned in the antisense orientation can be chosen that direct the continuous expression of 
the antisense RNA molecule in a variety of cell types, for instance viral promoters and/or 
enhancers, or regulatory sequences can be chosen that direct constitutive, tissue specific or 
cell type specific expression of antisense RNA. The antisense expression vector can be in 
the form of a recombinant plasmid, phagemid or attenuated virus in which antisense nucleic 

25 acids are produced under the control of a high efficiency regulatory region, the activity of 
which can be determined by the cell type into which the vector is introduced. For a 
discussion of the regulation of gene expression using antisense genes see, e.g., Weintraub, 
et ah, "Antisense RNA as a molecular tool for genetic analysis," Reviews-Trends in 
Genetics,Vo\. 1(1) 1986. 

30 Another aspect of the invention pertains to host cells into which a recombinant 

expression vector of the invention has been introduced. The terms "host cell" and 
"recombinant host cell" are used interchangeably herein. It is understood that such terms 
refer not only to the particular subject cell but also to the progeny or potential progeny of 
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such a cell. Because certain modifications may occur in succeeding generations due to 
either mutation or environmental influences, such progeny may not, in fact, be identical to 
the parent cell, but are still included within the scope of the term as used herein. 

A host cell can be any prokaryotic or eukaryotic cell. For example, NOVX protein 
5 can be expressed in bacterial cells such as E. coli, insect cells, yeast or mammalian cells 
(such as Chinese hamster ovary cells (CHO) or COS cells). Other suitable host cells are 
known to those skilled in the art. 

Vector DNA can be introduced into prokaryotic or eukaryotic cells via conventional 
transformation or transfection techniques. As used herein, the terms "transformation" and 

1 0 "transfection" are intended to refer to a variety of art-recognized techniques for introducing 
foreign nucleic acid (e.g., DNA) into a host cell, including calcium phosphate or calcium 
chloride co-precipitation, DEAE-dextran-mediated transfection, lipofection, or 
electroporation. Suitable methods for transforming or transfecting host cells can be found 
in Sambrook, el al (Molecular Cloning: A Laboratory Manual. 2nd ed., Cold 

1 5 Spring Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, 
N.Y., 1 989), and other laboratory manuals. 

For stable transfection of mammalian cells, it is known that, depending upon the 
expression vector and transfection technique used, only a small fraction of cells may 
integrate the foreign DNA into their genome. In order to identify and select these 

20 integrants, a gene that encodes a selectable marker (e.g., resistance to antibiotics) is 

generally introduced into the host cells along with the gene of interest. Various selectable 
markers include those that confer resistance to drugs, such as G41 8, hygromycin and 
methotrexate. Nucleic acid encoding a selectable marker can be introduced into a host cell 
on the same vector as that encoding NOVX or can be introduced on a separate vector. 

25 Cells stably transfected with the introduced nucleic acid can be identified by drug selection 
(e.g., cells that have incorporated the selectable marker gene will survive, while the other 
cells die). 

A host cell of the invention, such as a prokaryotic or eukaryotic host cell in culture, 
can be used to produce (i.e., express) NOVX protein. Accordingly, the invention further 
30 provides methods for producing NOVX protein using the host cells of the invention. In one 
embodiment, the method comprises culturing the host cell of invention (into which a 
recombinant expression vector encoding NOVX protein has been introduced) in a suitable 
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medium such that NOVX protein is produced. In another embodiment, the method further 
comprises isolating NOVX protein from the medium or the host cell. 

Transgenic NOVX Animals 

The host cells of the invention can also be used to produce non-human transgenic 
5 animals. For example, in one embodiment, a host cell of the invention is a fertilized oocyte 
or an embryonic stem cell into which NOVX protein-coding sequences have been 
introduced. Such host cells can then be used to create non-human transgenic animals in 
which exogenous NOVX sequences have been introduced into their genome or 
homologous recombinant animals in which endogenous NOVX sequences have been 

1 0 altered. Such animals are useful for studying the function and/or activity of NOVX protein 
and for identifying and/or evaluating modulators of NOVX protein activity. As used 
herein, a "transgenic animal" is a non-human animal, preferably a mammal, more 
preferably a rodent such as a rat or mouse, in which one or more of the cells of the animal 
includes a transgene. Other examples of transgenic animals include non-human primates, 

1 5 sheep, dogs, cows, goats, chickens, amphibians, etc. A transgene is exogenous DNA that is 
integrated into the genome of a cell from which a transgenic animal develops and that 
remains in the genome of the mature animal, thereby directing the expression of an 
encoded gene product in one or more cell types or tissues of the transgenic animal. As used 
herein, a "homologous recombinant animal" is a non-human animal, preferably a mammal, 

20 more preferably a mouse, in which an endogenous NOVX gene has been altered by 
homologous recombination between the endogenous gene and an exogenous DNA 
molecule introduced into a cell of the animal, e.g., an embryonic cell of the animal, prior to 
development of the animal. 

A transgenic animal of the invention can be created by introducing 

25 NOVX-encoding nucleic acid into the male pronuclei of a fertilized oocyte (e.g., by 

microinjection, retroviral infection) and allowing the oocyte to develop in a pseudopregnant 
female foster animal. The human NOVX cDNA sequences, i.e., any one of SEQ ID 
NO:2>i-l, wherein n is an integer between 1 and 33, can be introduced as a transgene into 
the genome of a non-human animal. Alternatively, a non-human homologue of the human 

30 NOVX gene, such as a mouse NOVX gene, can be isolated based on hybridization to the 
human NOVX cDNA (described further supra) and used as a transgene. Intronic 
sequences and polyadenylation signals can also be included in the transgene to increase the 
efficiency of expression of the transgene. A tissue-specific regulatory sequence(s) can be 
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operably-linked to the NOVX transgene to direct expression of NOVX protein to particular 
cells. Methods for generating transgenic animals via embryo manipulation and 
microinjection, particularly animals such as mice, have become conventional in the art and 
are described, for example, in U.S. Patent Nos. 4,736,866; 4,870,009; and 4,873,191 ; and 
5 Hogan, 1 986. In: Manipulating the Mouse Embryo, Cold Spring Harbor Laboratory 
Press, Cold Spring Harbor, N.Y. Similar methods are used for production of other 
transgenic animals. A transgenic founder animal can be identified based upon the presence 
of the NOVX transgene in its genome and/or expression of NOVX mRNA in tissues or 
cells of the animals. A transgenic founder animal can then be used to breed additional 
10 animals carrying the transgene. Moreover, transgenic animals carrying a 

transgene-encoding NOVX protein can further be bred to other transgenic animals carrying 
other transgenes. 

To create a homologous recombinant animal, a vector is prepared that contains at 
least a portion of a NOVX gene into which a deletion, addition or substitution has been 

1 5 introduced to thereby alter, e.g., functionally disrupt, the NOVX gene. The NOVX gene 
can be a human gene (e.g., the cDNA of any one of SEQ ID NO:2«-l, wherein n is an 
integer between 1 and 33), but more preferably, is a non-human homologue of a human 
NOVX gene. For example, a mouse homologue of human NOVX gene of SEQ ID 
NO:2w-l , wherein n is an integer between 1 and 33, can be used to construct a homologous 

20 recombination vector suitable for altering an endogenous NOVX gene in the mouse 
genome. In one embodiment, the vector is designed such that, upon homologous 
recombination, the endogenous NO VX gene is functionally disrupted (i.e., no longer 
encodes a functional protein; also referred to as a "knock out" vector). 

Alternatively, the vector can be designed such that, upon homologous 

25 recombination, the endogenous NOVX gene is mutated or otherwise altered but still 

encodes functional protein (e.g., the upstream regulatory region can be altered to thereby 
alter the expression of the endogenous NOVX protein). In the homologous recombination 
vector, the altered portion of the NOVX gene is flanked at its 5'- and 3'-termini by 
additional nucleic acid of the NOVX gene to allow for homologous recombination to occur 

30 between the exogenous NOVX gene carried by the vector and an endogenous NOVX gene 
in an embryonic stem cell. The additional flanking NOVX nucleic acid is of sufficient 
length for successful homologous recombination with the endogenous gene. Typically, 
several kilobases of flanking DNA (both at the 5 f - and 3'-termini) are included in the 



65 



WO 03/031571 



PCT/US02/31357 



vector. See, e.g., Thomas, et al, 1987. Cell 51 : 503 for a description of homologous 
recombination vectors. The vector is ten introduced into an embryonic stem cell line (e.g., 
by electroporation) and cells in which the introduced NOVX gene has 
homologously-recombined with the endogenous NOVX gene are selected. See, e.g., Li, et 
5 a/.,T992. G?// 69: 915. 

The selected cells are then injected into a blastocyst of an animal (e.g., a mouse) to 
form aggregation chimeras. See, e.g., Bradley, 1987. In: Teratocarcinomas AND 
Embryonic Stem Cells: A Practical Approach, Robertson, ed. IRL, Oxford, pp. 
1 13-1 52. A chimeric embryo can then be implanted into a suitable pseudopregnant female 

1 0 foster animal and the embryo brought to term. Progeny harboring the 

homologously-recombined DNA in their germ cells can be used to breed animals in which 
all cells of the animal contain the homologously-recombined DNA by germline 
transmission of the transgene. Methods for constructing homologous recombination 
vectors and homologous recombinant animals are described further in Bradley, 1991. Curr. 

1 5 Opin. Biotechnol. 2: 823-829; PCT International Publication Nos.: WO 90/1 1 354; WO 
91/01 140; WO 92/0968; and WO 93/04169. 

In another embodiment, transgenic non-humans animals can be produced that 
contain selected systems that allow for regulated expression of the transgene. One example 
of such a system is the cre/loxP recombinase system of bacteriophage PI . For a description 

20 of the cre/loxP recombinase system, See, e.g., Lakso, et al, 1992. Proc. Natl Acad. Sci. 
USA 89: 6232-6236. Another example of a recombinase system is the FLP recombinase 
system of Saccharomyces cerevisiae. See, O'Gorman, et al., 1991 . Science 251 :1351-1355. 
If a cre/loxP recombinase system is used to regulate expression of the transgene, animals 
containing transgenes encoding both the Cre recombinase and a selected protein are 

25 required. Such animals can be provided through the construction of "double" transgenic 
animals, e.g., by mating two transgenic animals, one containing a transgene encoding a 
selected protein and the other containing a transgene encoding a recombinase. 

Clones of the non-human transgenic animals described herein can also be produced 
according to the methods described in Wilmut, et al, 1997. Nature 385: 810-813. In brief, 

30 a cell (e.g., a somatic cell) from the transgenic animal can be isolated and induced to exit 
the growth cycle and enter Go phase. The quiescent cell can then be fused, e.g., through the 
use of electrical pulses, to an enucleated oocyte from an animal of the same species from 
which the quiescent cell is isolated. The reconstructed oocyte is then cultured such that it 

66 



WO 03/031571 



PCTAJS02/31357 



develops to morula or blastocyte and then transferred to pseudopregnant female foster 
animal. The offspring borne of this female foster animal will be a clone of the animal from 
which the cell (e.g., the somatic cell) is isolated. 

Pharmaceutical Compositions 

5 The NOVX nucleic acid molecules, NOVX proteins, and anti-NOVX antibodies 

(also referred to herein as "active compounds") of the invention, and derivatives, fragments, 
analogs and homologs thereof, can be incorporated into pharmaceutical compositions 
suitable for administration. Such compositions typically comprise the nucleic acid 
molecule, protein, or antibody and a pharmaceutical^ acceptable carrier. As used herein, 

10 "pharmaceutically acceptable carrier" is intended to include any and all solvents, dispersion 
media, coatings, antibacterial and antifungal agents, isotonic and absorption delaying 
agents, and the like, compatible with pharmaceutical administration. Suitable carriers are 
described in the most recent edition of Remington's Pharmaceutical Sciences, a standard 
reference text in the field, which is incorporated herein by reference. Preferred examples of 

1 5 such carriers or diluents include, but are not limited to, water, saline, finger's solutions, 
dextrose solution, and 5% human serum albumin. Liposomes and non-aqueous vehicles 
such as fixed oils may also be used. The use of such media and agents for 
pharmaceutically active substances is well known in the art. Except insofar as any 
conventional media or agent is incompatible with the active compound, use thereof in the 

20 compositions is contemplated. Supplementary active compounds can also be incorporated 
into the compositions. 

A pharmaceutical composition of the invention is formulated to be compatible with 
its intended route of administration. Examples of routes of administration include 
parenteral, e.g., intravenous, intradermal, subcutaneous, oral {e.g., inhalation), transdermal 

25 (i.e., topical), transmucosal, and rectal administration. Solutions or suspensions used for 
parenteral, intradermal, or subcutaneous application can include the following components: 
a sterile diluent such as water for injection, saline solution, fixed oils, polyethylene glycols, 
glycerine, propylene glycol or other synthetic solvents; antibacterial agents such as benzyl 
alcohol or methyl parabens; antioxidants such as ascorbic acid or sodium bisulfite; 

30 chelating agents such as ethylenediaminetetraacetic acid (EDTA); buffers such as acetates, 
citrates or phosphates, and agents for the adjustment of tonicity such as sodium chloride or 
dextrose. The pH can be adjusted with acids or bases, such as hydrochloric acid or sodium 
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hydroxide. The parenteral preparation can be enclosed in ampoules, disposable syringes or 
multiple dose vials made of glass or plastic. 

Pharmaceutical compositions suitable for injectable use include sterile aqueous 
solutions (where water soluble) or dispersions and sterile powders for the extemporaneous 
5 preparation of sterile injectable solutions or dispersion. For intravenous administration,, 
suitable carriers include physiological saline, bacteriostatic water, Cremophor EL™ (BASF, 
Parsippany, N.J.) or phosphate buffered saline (PBS). In all cases, the composition must be 
sterile and should be fluid to the extent that easy syringeability exists. It must be stable 
under the conditions of manufacture and storage and must be preserved against the 

1 0 contaminating action of microorganisms such as bacteria and fungi. The carrier can be a 
solvent or dispersion medium containing, for example, water, ethanol, polyol (for example, 
glycerol, propylene glycol, and liquid polyethylene glycol, and the like), and suitable 
mixtures thereof. The proper fluidity can be maintained, for example, by the use of a 
coating such as lecithin, by the maintenance of the required particle size in the case of 

1 5 dispersion and by the use of surfactants. Prevention of the action of microorganisms can be 
achieved by various antibacterial and antifungal agents, for example, parabens, 
chlorobutanol, phenol, ascorbic acid, thimerosal, and the like. In many cases, it will be 
preferable to include isotonic agents, for example, sugars, polyalcohols such as manitol, 
sorbitol, sodium chloride in the composition. Prolonged absorption of the injectable 

20 compositions can be brought about by including in the composition an agent that delays 
absorption, for example, aluminum monostearate and gelatin. 

Sterile injectable solutions can be prepared by incorporating the active compound 
{e.g., a NOVX protein or anti-NOVX antibody) in the required amount in an appropriate 
solvent with one or a combination of ingredients enumerated above, as required, followed 

25 by filtered sterilization. Generally, dispersions are prepared by incorporating the active 
compound into a sterile vehicle that contains a basic dispersion medium and the required 
other ingredients from those enumerated above. In the case of sterile powders for the 
preparation of sterile injectable solutions, methods of preparation are vacuum drying and 
freeze-drying that yields a powder of the active ingredient plus any additional desired 

30 ingredient from a previously sterile-filtered solution thereof. 

Oral compositions generally include an inert diluent or an edible carrier. They can 
be enclosed in gelatin capsules or compressed into tablets. For the purpose of oral 
therapeutic administration, the active compound can be incorporated with excipients and 
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used in the form of tablets, troches, or capsules. Oral compositions can also be prepared 
using a fluid carrier for use as a mouthwash, wherein the compound in the fluid carrier is 
applied orally and swished and expectorated or swallowed. Pharmaceutical^ compatible 
binding agents, and/or adjuvant materials can be included as part of the composition. The 
5 tablets, pills, capsules, troches and the like can contain any of the following ingredients, or 
compounds of a similar nature: a binder such as microcrystalline cellulose, gum tragacanth 
or gelatin; an excipient such as starch or lactose, a disintegrating agent such as alginic acid, 
Primogel, or corn starch; a lubricant such as magnesium stearate or Sterotes; a glidant such 
as colloidal silicon dioxide; a sweetening agent such as sucrose or saccharin; or a flavoring 

1 0 agent such as peppermint, methyl salicylate, or orange flavoring. 

For administration by inhalation, the compounds are delivered in the form of an 
aerosol spray from pressured container or dispenser that contains a suitable propellant, e.g., 
a gas such as carbon dioxide, or a nebulizer. 

Systemic administration can also be by transmucosal or transdermal means. For 

1 5 transmucosal or transdermal administration, penetrants appropriate to the barrier to be 

permeated are used in the formulation. Such penetrants are generally known in the art, and 
include, for example, for transmucosal administration, detergents, bile salts, and fusidic 
acid derivatives. Transmucosal administration can be accomplished through the use of 
nasal sprays or suppositories. For transdermal administration, the active compounds are 

20 formulated into ointments, salves, gels, or creams as generally known in the art. 

The compounds can also be prepared in the form of suppositories (e.g., with 
conventional suppository bases such as cocoa butter and other glycerides) or retention 
enemas for rectal delivery. 

In one embodiment, the active compounds are prepared with carriers that will 

25 protect the compound against rapid elimination from the body, such as a controlled release 
formulation, including implants and microencapsulated delivery systems. Biodegradable, 
biocompatible polymers can be used, such as ethylene vinyl acetate, polyanhydrides, 
polyglycolic acid, collagen, polyorthoesters, and polylactic acid. Methods for preparation 
of such formulations will be apparent to those skilled in the art. The materials can also be 

30 obtained commercially from Alza Corporation and Nova Pharmaceuticals, Inc. Liposomal 
suspensions (including liposomes targeted to infected cells with monoclonal antibodies to 
viral antigens) can also be used as pharmaceutical^ acceptable carriers. These can be 
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prepared according to methods known to those skilled in the art, for example, as described 
in U.S. Patent No. 4,522,811. 

It is especially advantageous to formulate oral or parenteral compositions in dosage 
unit form for ease of administration and uniformity of dosage. Dosage unit form as used 
5 herein refers to physically discrete units suited as unitary dosages for the subject to be 
treated; each unit containing a predetermined quantity of active compound calculated to 
produce the desired therapeutic effect in association with the required pharmaceutical 
* carrier. The specification for the dosage unit forms of the invention are dictated by and 
directly dependent on the unique characteristics of the active compound and the particular 

10 therapeutic effect to be achieved, and the limitations inherent in the art of compounding 
such an active compound for the treatment of individuals. 

The nucleic acid molecules of the invention can be inserted into vectors and used as 
gene therapy vectors. Gene therapy vectors can be delivered to a subject by, for example, 
intravenous injection, local administration (see, e.g., U.S. Patent No. 5,328,470) or by 

15 stereotactic injection (see, e.g. , Chen, e! ai, 1994, Proc. Natl Acad. ScL USA 91: 

3054-3057). The pharmaceutical preparation of the gene therapy vector can include the 
gene therapy vector in an acceptable diluent, or can comprise a slow release matrix in 
which the gene delivery vehicle is imbedded. Alternatively, where the complete gene 
delivery vector can be produced intact from recombinant cells, e.g., retroviral vectors, the 

20 pharmaceutical preparation can include one or more cells that produce the gene delivery 
system. 

The pharmaceutical compositions can be included in a container, pack, or dispenser 
together with instructions for administration. 

Screening and Detection Methods 

25 The isolated nucleic acid molecules of the invention can be used to express NOVX 

protein (e.g. , via a recombinant expression vector in a host cell in gene therapy 
applications), to detect NOVX mRNA (e.g., in a biological sample) or a genetic lesion in a 
NOVX gene, and to modulate NOVX activity, as described further, below. In addition, the 
NOVX proteins can be used to screen drugs or compounds that modulate the NOVX 

30 protein activity or expression as well as to treat disorders characterized by insufficient or 
excessive production of NOVX protein or production of NOVX protein forms that have 
decreased or aberrant activity compared to NOVX wild-type protein (e.g.; diabetes 
(regulates insulin release); obesity (binds and transport lipids); metabolic disturbances 
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associated with obesity, the metabolic syndrome X as well as anorexia and wasting 
disorders associated with chronic diseases and various cancers, and infectious 
disease(possesses anti-microbial activity) and the various dyslipidemias. In addition, the 
anti-NOVX antibodies of the invention can be used to detect and isolate NOVX proteins 
5 and modulate NOVX activity. In yet a further aspect, the invention can be used in methods 
to influence appetite, absorption of nutrients and the disposition of metabolic substrates in 
both a positive and negative fashion. 

The invention further pertains to novel agents identified by the screening assays 
described herein and uses thereof for treatments as described, supra. 

10 Screening Assays 

The invention provides a method (also referred to herein as a "screening assay") for 
identifying modulators, i.e., candidate or test compounds or agents (e.g., peptides, 
peptidomimetics, small molecules or other drugs) that bind to NOVX proteins or have a 
stimulatory or inhibitory effect on, e.g., NOVX protein expression or NOVX protein 
15 activity. The invention also includes compounds identified in the screening assays 
described herein. 

In one embodiment, the invention provides assays for screening candidate or test 
compounds that bind to or modulate the activity of the membrane-bound form of a NOVX 
protein or polypeptide or biologically-active portion thereof. The test compounds of the 

20 invention can be obtained using any of the numerous approaches in combinatorial library 
methods known in the art, including: biological libraries; spatially addressable parallel solid 
phase or solution phase libraries; synthetic library methods requiring deconvolution; the 
"one-bead one-compound" library method; and synthetic library methods using affinity 
chromatography selection. The biological library approach is limited to peptide libraries, 

25 while the other four approaches are applicable to peptide, non-peptide oligomer or small 
molecule libraries of compounds. See, e.g., Lam, 1997. Anticancer Drug Design 12: 145. 

A "small molecule" as used herein, is meant to refer to a composition that has a 
molecular weight of less than about 5 kD and most preferably less than about 4 kD. Small 
molecules can be, e.g. , nucleic acids, peptides, polypeptides, peptidomimetics, 

30 carbohydrates, lipids or other organic or inorganic molecules. Libraries of chemical and/or 
biological mixtures, such as fungal, bacterial, or algal extracts, are known in the art and can 
be screened with any of the assays of the invention. 
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Examples of methods for the synthesis of molecular libraries can be found in the 
art, for example in: DeWitt, et al, 1 993. Proc. Natl. Acad Sci. U.S.A. 90: 6909; Erb, et al, 
1994. Proc. Natl. Acad Set USA. 91 : 1 1422; Zuckermann, et al, 1994. J. Med Chem. 37: 
2678; Cho, et al, 1993. Science 261 : 1 303; Carrell, et ai, 1994. Angew. Chem. Int. Ed 

5 Engl. 33: 2059; Carell, et al, 1 994. Angew. Chem. Int. Ed. Engl 33: 2061 ; and Gallop, et 
al, 1994. J. Med Chem. 37: 1233. 

Libraries of compounds may be presented in solution (e.g. , Houghten, 1 992. 
Biotechniques 13: 412-421), or on beads (Lam, 1991. Nature 354: 82-84), on chips (Fodor, 
1993. Nature 364: 555-556), bacteria (Ladner, U.S. Patent No. 5,223,409), spores (Ladner, 

10 U.S. Patent 5,233,409), plasmids (Cull, et al, 1992. Proc. Natl Acad Sci. USA 89: 
1 865-1 869) or on phage (Scott and Smith, 1 990. Science 249: 386-390; Devlin, 1 990. 
Science 249: 404-406; Cwirla, et al, 1990. Proc. Natl. Acad Sci. USA. 87: 6378-6382; 
Felici, 1991. J. Mol Biol 222: 301-310; Ladner, U.S. Patent No. 5,233,409.). 

In one embodiment, an assay is a cell-based assay in which a cell that expresses a 

15 membrane-bound form of NOVX protein, or a biologically-active portion thereof, on the 
cell surface is contacted with a test compound and the ability of the test compound to bind 
to a NOVX protein determined. The cell, for example, can of mammalian origin or a yeast 
cell. Determining the ability of the test compound to bind to the NOVX protein can be 
accomplished, for example, by coupling the test compound with a radioisotope or 

20 enzymatic label such that binding of the test compound to the NOVX protein or 

biologically-active portion thereof can be determined by detecting the labeled compound in 
a complex. For example, test compounds can be labeled with ]2 % 35 S, 14 C, or 3 H, either 
directly or indirectly, and the radioisotope detected by direct counting of radioemission or 
by scintillation counting. Alternatively, test compounds can be enzymatically-labeled with, 

25 for example, horseradish peroxidase, alkaline phosphatase, or luciferase, and the enzymatic 
label detected by determination of conversion of an appropriate substrate to product. In 
one embodiment, the assay comprises contacting a cell that expresses a membrane-bound 
form of NOVX protein, or a biologically-active portion thereof, on the cell surface with a 
known compound that binds NOVX to form an assay mixture, contacting the assay mixture 

30 with a test compound, and determining the ability of the test compound to interact with a 
NOVX protein, wherein determining the ability of the test compound to interact with a 
NOVX protein comprises determining the ability of the test compound to preferentially 



72 



WO 03/031571 PCT/US02/31357 

bind to NOVX protein or a biologically-active portion thereof as compared to the known 
compound. 

In another embodiment, an assay is a cell-based assay comprising contacting a cell 
expressing a membrane-bound form of NOVX protein, or a biologically-active portion 
5 thereof, on the cell surface with a test compound and determining the ability of the test 
compound to modulate (e.g., stimulate or inhibit) the activity of the NOVX protein or 
biologically-active portion thereof. Determining the ability of the test compound to 
modulate the activity of NOVX or a biologically-active portion thereof can be 
accomplished, for example, by determining the ability of the NOVX protein to bind to or 

10 interact with a NOVX target molecule. As used herein, a "target molecule" is a molecule 
with which a NOVX protein binds or interacts in nature, for example, a molecule on the 
surface of a cell that expresses a NOVX interacting protein, a molecule on the surface of a 
second cell, a molecule in the extracellular milieu, a molecule associated with the internal 
surface of a cell membrane or a cytoplasmic molecule. A NOVX target molecule can be a 

1 5 non-NOVX molecule or a NOVX protein or polypeptide of the invention. In one 

embodiment, a NOVX target molecule is a component of a signal transduction pathway 
that facilitates transduction of an extracellular signal (e.g. a signal generated by binding of 
a compound to a membrane-bound NOVX molecule) through the cell membrane and into 
the cell. The target, for example, can be a second intercellular protein that has catalytic 

20 activity or a protein that facilitates the association of downstream signaling molecules with 
NOVX. 

Determining the ability of the NOVX protein to bind to or interact with a NOVX 
target molecule can be accomplished by one of the methods described above for 
determining direct binding. In one embodiment, determining the ability of the NOVX 

25 protein to bind to or interact with a NOVX target molecule can be accomplished by 
determining the activity of the target molecule. For example, the activity of the target 
molecule can be determined by detecting induction of a cellular second messenger of the 
target (/.* intracellular Ca 2+ , diacyl glycerol, IP3, etc.), detecting catalytic/enzymatic 
activity of the target an appropriate substrate, detecting the induction of a reporter gene 

30 (comprising a NOVX-responsive regulatory element operatively linked to a nucleic acid 
encoding a detectable marker, e.g., luciferase), or detecting a cellular response, for 
example, cell survival, cellular differentiation, or cell proliferation. 
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In yet another embodiment, an assay of the invention is a cell-free assay comprising 
contacting a NOVX protein or biologically-active portion thereof with a test compound and 
determining the ability of the test compound to bind to the NOVX protein or 
biologically-active portion thereof. Binding of the test compound to the NOVX protein can 
5 be determined either directly or indirectly as described above. In one such embodiment, 
the assay comprises contacting the NOVX protein or biologically-active portion thereof 
with a known compound that binds NOVX to form an assay mixture, contacting the assay 
mixture with a test compound, and determining the ability of the test compound to interact 
with a NOVX protein, wherein determining the ability of the test compound to interact with 

10 a NOVX protein comprises determining the ability of the test compound to preferentially 
bind to NOVX or biologically-active portion thereof as compared to the known compound. 

In still another embodiment, an assay is a cell-free assay comprising contacting 
NOVX protein or biologically-active portion thereof with a test compound and determining 
the ability of the test compound to modulate (e.g. stimulate or inhibit) the activity of the 

1 5 NOVX protein or biologically-active portion thereof. Determining the ability of the test 
compound to modulate the activity of NOVX can be accomplished, for example, by 
determining the ability of the NOVX protein to bind to a NOVX target molecule by one of 
the methods described above for determining direct binding. In an alternative embodiment, 
determining the ability of the test compound to modulate the activity of NOVX protein can 

20 be accomplished by determining the ability of the NOVX protein further modulate a 
NOVX target molecule. For example, the catalytic/enzymatic activity of the target 
molecule on an appropriate substrate can be determined as described, supra. 

In yet another embodiment, the cell-free assay comprises contacting the NOVX 
protein or biologically-active portion thereof with a known compound that binds NOVX 

25 protein to form an assay mixture, contacting the assay mixture with a test compound, and 
determining the ability of the test compound to interact with a NOVX protein, wherein 
determining the ability of the test compound to interact with a NOVX protein comprises 
determining the ability of the NOVX protein to preferentially bind to or modulate the 
activity of a NOVX target molecule. 

30 The cell-free assays of the invention are amenable to use of both the soluble form or 

the membrane-bound form of NOVX protein. In the case of cell-free assays comprising the 
membrane-bound form of NOVX protein, it may be desirable to utilize a solubilizing agent 
such that the membrane-bound form of NOVX protein is maintained in solution. Examples 
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of such solubilizing agents include non-ionic detergents such as n-octylglucoside, 
n-dodecylglucoside, n-dodecylmaltoside, octanoyl-N-methylglucamide, 
decanoyl-N-methylglucamide, Triton® X-100, Triton® X-l 14, Thesit®, 
Isotridecypoly(ethylene glycol ether) n , N-dodecyl--N,N-dimethyl-3-ammonio-l -propane 
5 sulfonate, 3-(3-cholamidopropyl) dimethylamminiol-l -propane sulfonate (CHAPS), or 
3-(3-cholamidopropyl)dimethylamminiol-2-hydroxy-l -propane sulfonate (CHAPSO). 

In more than one embodiment of the above assay methods of the invention, it may 
be desirable to immobilize either NOVX protein or its target molecule to facilitate 
separation of complexed from uncomplexed forms of one or both of the proteins, as well as 

1 0 to accommodate automation of the assay. Binding of a test compound to NOVX protein, or 
interaction of NOVX protein with a target molecule in the presence and absence of a 
candidate compound, can be accomplished in any vessel suitable for containing the 
reactants. Examples of such vessels include microliter plates, test tubes, and 
micro-centrifuge tubes. In one embodiment, a fusion protein can be provided that adds a 

1 5 domain that allows one or both of the proteins to be bound to a matrix. For example, 
GST-NO VX fusion proteins or GST-target fusion proteins can be adsorbed onto 
glutathione sepharose beads (Sigma Chemical, St. Louis, MO) or glutathione derivatized 
microtiter plates, that are then combined with the test compound or the test compound and 
either the non-adsorbed target protein or NOVX protein, and the mixture is incubated under 

20 conditions conducive to complex formation (e.g., at physiological conditions for salt and 
pH). Following incubation, the beads or microtiter plate wells are washed to remove any 
unbound components, the matrix immobilized in the case of beads, complex determined 
either directly or indirectly, for example, as described, supra. Alternatively, the complexes 
can be dissociated from the matrix, and the level of NOVX protein binding or activity 

25 determined using standard techniques. 

Other techniques for immobilizing proteins on matrices can also be used in the 
screening assays of the invention. For example, either the NOVX protein or its target 
molecule can be immobilized utilizing conjugation of biotin and streptavidin. Biotinylated 
NOVX protein or target molecules can be prepared from biotin-NHS 

30 (N-hydroxy-succinimide) using techniques well-known within the art (e.g., biotinylation 
kit. Pierce Chemicals. Rockford, 111.), and immobilized in the wells of streptavidin-coated 
96 well plates (Pierce Chemical). Alternatively, antibodies reactive with NOVX protein or 
target molecules, but which do not interfere with binding of the NOVX protein to its target 
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molecule, can be derivatized to the wells of the plate, and unbound target or NOVX protein 
trapped in the wells by antibody conjugation. Methods for detecting such complexes, in 
addition to those described above for the GST-immobilized complexes, include 
immunodetection of complexes using antibodies reactive with the NOVX protein or target 
5 molecule, as well as enzyme-linked assays that rely on detecting an enzymatic activity 
associated with the NOVX protein or target molecule. 

In another embodiment, modulators of NOVX protein expression are identified in a 
method wherein a cell is contacted with a candidate compound and the expression of 
NOVX mRNA or protein in the cell is determined. The level of expression of NOVX 

1 0 mRNA or protein in the presence of the candidate compound is compared to the level of 
expression of NOVX mRNA or protein in the absence of the candidate compound. The 
candidate compound can then be identified as a modulator of NOVX mRNA or protein 
expression based upon this comparison. For example, when expression of NOVX mRNA 
or protein is greater (i.e., statistically significantly greater) in the presence of the candidate 

1 5 compound than in.its absence, the candidate compound is identified as a stimulator of 

NOVX mRNA or protein expression. Alternatively, when expression of NOVX mRNA or 
protein is less (statistically significantly less) in the presence of the candidate compound 
than in its absence, the candidate compound is identified as an inhibitor of NOVX mRNA 
or protein expression. The level of NOVX mRNA or protein expression in the cells can be 

20 determined by methods described herein for detecting NOVX mRNA or protein. 

In yet another aspect of the invention, the NOVX proteins can be used as "bait 
proteins" in a two-hybrid assay or three hybrid assay (see, e.g., U.S. Patent No. 5,283,317; 
Zervos, et ai, 1993. Cell 72: 223-232; Madura, et ai, 1993. J. Biol. Chem. 268: 
12046-12054; Bartel, et al., 1993. Biotechniques 14: 920-924; Iwabuchi, et al, 1993. 

25 Oncogene 8: 1 693-1 696; and Brent WO 94/1 0300), to identify other proteins that bind to or 
interact with NOVX ("NOVX-binding proteins" or "NOVX-bp") and modulate NOVX 
activity. Such NOVX-binding proteins are also involved in the propagation of signals by 
the NOVX proteins as, for example, upstream or downstream elements of the NOVX 
pathway. 

30 The two-hybrid system is based on the modular nature of most transcription factors, 

which consist of separable DNA-binding and activation domains. Briefly, the assay utilizes 
two different DNA constructs. In one construct, the gene that codes for NOVX is fused to a 
gene encoding the DNA binding domain of a known transcription factor (e.g., GAL-4). In 
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the other construct, a DNA sequence, from a library of DNA sequences, that encodes an 
unidentified protein ("prey" or "sample") is fused to a gene that codes for the activation 
domain of the known transcription factor. If the "bait" and the "prey" proteins are able to 
interact, in vivo, forming a NOVX -dependent complex, the DNA-binding and activation 
5 domains of the transcription factor are brought into close proximity. This proximity allows 
transcription of a reporter gene (e.g., LacZ) that is operably linked to a transcriptional 
regulatory site responsive to the transcription factor. Expression of the reporter gene can 
be detected and cell colonies containing the functional transcription factor can be isolated 
and used to obtain the cloned gene that encodes the protein that interacts with NOVX. 
10 The invention further pertains to novel agents identified by the aforementioned 

screening assays and uses thereof for treatments as described herein. 

Detection Assays 

Portions or fragments of the cDNA sequences identified herein (and the 
corresponding complete gene sequences) can be used in numerous ways as polynucleotide 
1 5 reagents. By way of example, and not of limitation, these sequences can be used to: (/) 

map their respective genes on a chromosome; and, thus, locate gene regions associated with 
genetic disease; (//) identify an individual from a minute biological sample (tissue typing); 
and (///) aid in forensic identification of a biological sample. Some of these applications 
are described in the subsections, below. 

20 Chromosome Mapping 

Once the sequence (or a portion of the sequence) of a gene has been isolated, this 
sequence can be used to map the location of the gene on a chromosome. This process is 
called chromosome mapping. Accordingly, portions or fragments of the NOVX sequences 
of SEQ ID NO:2rt-l , wherein n is an integer between 1 and 33, or fragments or derivatives 

25 thereof, can be used to map the location of the NOVX genes, respectively, on a 

chromosome. The mapping of the NOVX sequences to chromosomes is an important first 
step in correlating these sequences with genes associated with disease. 

Briefly, NOVX genes can be mapped to chromosomes by preparing PCR primers 
(preferably 15-25 bp in length) from the NOVX sequences. Computer analysis of the 

30 NOVX, sequences can be used to rapidly select primers that do not span more than one 

exon in the genomic DNA, thus complicating the amplification process. These primers can 
then be used for PCR screening of somatic cell hybrids containing individual human 
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chromosomes. Only those hybrids containing the human gene corresponding to the NOVX 
sequences will yield an amplified fragment. 

Somatic cell hybrids are prepared by fusing somatic cells from different mammals 
(e.g., human and mouse cells). As hybrids of human and mouse cells grow and divide, they 
5 gradually lose human chromosomes in random order, but retain the mouse chromosomes. 
By using media in which mouse cells cannot grow, because they lack a particular enzyme, 
but in which human cells can, the one human chromosome that contains the gene encoding 
the needed enzyme will be retained. By using various media, panels of hybrid cell lines 
can be established. Each cell line in a panel contains either a single human chromosome or 

10 a small number of human chromosomes, and a full set of mouse chromosomes, allowing 
easy mapping of individual genes to specific human chromosomes. See, e.g., D'Eustachio, 
et al., 1983. Science 220: 919-924. Somatic cell hybrids containing only fragments of 
human chromosomes can also be produced by using human chromosomes with 
translocations and deletions. 

15 PCR mapping of somatic cell hybrids is a rapid procedure for assigning a particular 

sequence to a particular chromosome. Three or more sequences can be assigned per day 
using a single thermal cycler. Using the NOVX sequences to design oligonucleotide 
primers, sub-localization can be achieved with panels of fragments from specific 
chromosomes. 

20 Fluorescence in situ hybridization (FISH) of a DNA sequence to a metaphase 

chromosomal spread can further be used to provide a precise chromosomal location in one 
step. Chromosome spreads can be made using cells whose division has been blocked in 
metaphase by a chemical like colcemid that disrupts the mitotic spindle. The chromosomes 
can be treated briefly with trypsin, and then stained with Giemsa. A pattern of light and 

25 dark bands develops on each chromosome, so that the chromosomes can be identified 

individually. The FISH technique can be used with a DNA sequence as short as 500 or 600 
bases. However, clones larger than 1 ,000 bases have a higher likelihood of binding to a 
unique chromosomal location with sufficient signal intensity for simple detection. 
Preferably 1,000 bases, and more preferably 2,000 bases, will suffice to get good results at 

30 a reasonable amount of time. For a review of this technique, see, Verma, et al., Human 
Chromosomes: A Manual of Basic Techniques (Pergamon Press, New York 1988). 

Reagents for chromosome mapping can be used individually to mark a single 
chromosome or a single site on that chromosome, or panels of reagents can be used for 
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marking multiple sites and/or multiple chromosomes. Reagents corresponding to 
noncoding regions of the genes actually are preferred for mapping purposes. Coding 
sequences are more likely to be conserved within gene families, thus increasing the chance 
of cross hybridizations during chromosomal mapping. 
5 Once a sequence has been mapped to a precise chromosomal location, the physical 

position of the sequence on the chromosome can be correlated with genetic map data. Such 
data are found, e.g., in McKusick, Mendelian Inheritance IN Man, available on-line 
through Johns Hopkins University Welch Medical Library). The relationship between 
genes and disease, mapped to the same chromosomal region, can then be identified through 

10 linkage analysis (co-inheritance of physically adjacent genes), described in, e.g., Egeland, 
et ai, 1987. Nature, 325: 783-787. 

Moreover, differences in the DNA sequences between individuals affected and 
unaffected with a disease associated with the NOVX gene, can be determined. If a 
mutation is observed in some or all of the affected individuals but not in any unaffected 

15 individuals, then the mutation is likely to be the causative agent of the particular disease. 
Comparison of affected and unaffected individuals generally involves first looking for 
structural alterations in the chromosomes, such as deletions or translocations that are 
visible from chromosome spreads or detectable using PCR based on that DNA sequence. 
Ultimately, complete sequencing of genes from several individuals can be performed to 

20 confirm the presence of a mutation and to distinguish mutations from polymorphisms. 

Tissue Typing 

The NOVX sequences of the invention can also be used to identify individuals from 
minute biological samples. In this technique, an individual's genomic DNA is digested 
with one or more restriction enzymes, and probed on a Southern blot to yield unique bands 
25 for identification. The sequences of the invention are useful as additional DNA markers for 
RFLP ("restriction fragment length polymorphisms." described in U.S. Patent No. 
5,272,057). 

Furthermore, the sequences of the invention can be used to provide an alternative 
technique that determines the actual base-by-base DNA sequence of selected portions of an 
30 individual's genome. Thus, the NOVX sequences described herein can be used to prepare 
two PCR primers from the 5'- and 3'-termini of the sequences. These primers can then be 
used to amplify an individual's DNA and subsequently sequence it. 
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Panels of corresponding DNA sequences from individuals, prepared in this manner, 
can provide unique individual identifications, as each individual will have a unique set of 
such DNA sequences due to allelic differences. The sequences of the invention can be used 
to obtain such identification sequences from individuals and from tissue. The NOVX 
5 sequences of the invention uniquely represent portions of the human genome. Allelic 
variation occurs to some degree in the coding regions of these sequences, and to a greater 
degree in the noncoding regions. It is estimated that allelic variation between individual 
humans occurs with a frequency of about once per each 500 bases. Much of the allelic 
variation is due to single nucleotide polymorphisms (SNPs), which include restriction 

10 fragment length polymorphisms (RFLPs). 

Each of the sequences described herein can, to some degree, be used as a standard 
against which DNA from an individual can be compared for identification purposes. 
Because greater numbers of polymorphisms occur in the noncoding regions, fewer 
sequences are necessary to differentiate individuals. The noncoding sequences can 

15 comfortably provide positive individual identification with a panel of perhaps 10 to 1,000 
primers that each yield a noncoding amplified sequence of 100 bases. If coding sequences, 
such as those of SEQ ID NO:2w-l, wherein n is an integer between 1 and 33, are used, a 
more appropriate number of primers for positive individual identification would be 
500-2,000. 

20 Predictive Medicine 

The invention also pertains to the field of predictive medicine in which diagnostic 
assays, prognostic assays, pharmacogenomics, and monitoring clinical trials are used for 
prognostic (predictive) purposes to thereby treat an individual prophylactically. 
Accordingly, one aspect of the invention relates to diagnostic assays for determining 

25 NOVX protein and/or nucleic acid expression as well as NOVX activity, in the context of a 
biological sample {e.g., blood, serum, cells, tissue) to thereby determine whether an 
individual is afflicted with a disease or disorder, or is at risk of developing a disorder, 
associated with aberrant NOVX expression or activity. The disorders include metabolic 
disorders, diabetes, obesity, infectious disease, anorexia, cancer-associated cachexia, 

30 cancer, neurodegenerative disorders, Alzheimer's Disease, Parkinson's Disorder, immune 
disorders, and hematopoietic disorders, and the various dyslipidemias, metabolic 
disturbances associated with obesity, the metabolic syndrome X and wasting disorders 
associated with chronic diseases and various cancers. The invention also provides for 
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prognostic (or predictive) assays for determining whether an individual is at risk of 
developing a disorder associated with NOVX protein, nucleic acid expression or activity. 
For example, mutations in a NOVX gene can be assayed in a biological sample. Such 
assays can be used for prognostic or predictive purpose to thereby prophylactically treat an 
5 individual prior to the onset of a disorder characterized by or associated with NOVX 
protein, nucleic acid expression, or biological activity. 

Another aspect of the invention provides methods for determining NOVX protein, 
nucleic acid expression or activity in an individual to thereby select appropriate therapeutic 
or prophylactic agents for that individual (referred to herein as "pharmacogenomics"). 
1 0 Pharmacogenomics allows for the selection of agents (e.g., drugs) for therapeutic or 

prophylactic treatment of an individual based on the genotype of the individual (e.g., the 
genotype of the individual examined to determine the ability of the individual to respond to 
a particular agent.) 

Yet another aspect of the invention pertains to monitoring the influence of agents 
1 5 (e.g., drugs, compounds) on the expression or activity of NOVX in clinical trials. 

These and other agents are described in further detail in the following sections. 

Diagnostic Assays 

An exemplary method for detecting the presence or absence of NOVX in a 
biological sample involves obtaining a biological sample from a test subject and contacting 

20 the biological sample with a compound or an agent capable of detecting NOVX protein or 
nucleic acid (e.g., mRNA, genomic DNA) that encodes NOVX protein such that the 
presence of NOVX is detected in the biological sample. An agent for detecting NOVX 
mRNA or genomic DNA is a labeled nucleic acid probe capable of hybridizing to NOVX 
mRN A or genomic DNA. The nucleic acid probe can be, for example, a full-length NOVX 

25 nucleic acid, such as the nucleic acid of SEQ ID NO:2w-l, wherein n is an integer between 
1 and 33, or a portion thereof, such as an oligonucleotide of at least 15, 30, 50, 100, 250 or 
500 nucleotides in length and sufficient to specifically hybridize under stringent conditions 
to NOVX mRNA or genomic DNA. Other suitable probes for use in the diagnostic assays 
of the invention are described herein. 

30 An agent for detecting NOVX protein is an antibody capable of binding to NOVX 

protein, preferably an antibody with a detectable label. Antibodies can be polyclonal, or 
more preferably, monoclonal. An intact antibody, or a fragment thereof (e.g., Fab or 
F(ab')2) can be used. The term "labeled", with regard to the probe or antibody, is intended 
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to encompass direct labeling of the probe or antibody by coupling (i.e., physically linking) 
a detectable substance to the probe or antibody, as well as indirect labeling of the probe or 
antibody by reactivity with another reagent that is directly labeled. Examples of indirect 
labeling include detection of a primary antibody using a fluorescently-labeled secondary 
5 antibody and end-labeling of a DNA probe with biotin such that it can be detected with 
fluorescently-labeled streptavidin. The term "biological sample" is intended to include 
tissues, cells and biological fluids isolated from a subject, as well as tissues, cells and fluids 
present within a subject. That is, the detection method of the invention can be used to 
detect NOVX mRNA, protein, or genomic DNA in a biological sample in vitro as well as 

1 0 in vivo. For example, in vitro techniques for detection of NOVX mRNA include Northern 
hybridizations and in situ hybridizations. In vitro techniques for detection of NOVX 
protein include enzyme linked immunosorbent assays (ELISAs), Western blots, 
immunoprecipitations, and immunofluorescence. In vitro techniques for detection of 
NOVX genomic DNA include Southern hybridizations. Furthermore, in vivo techniques 

15 for detection of NOVX protein include introducing into a subject a labeled anti-NOVX 
antibody. For example, the antibody can be labeled with a radioactive marker whose 
presence and location in a subject can be detected by standard imaging techniques. 

In one embodiment, the biological sample contains protein molecules from the test 
subject. Alternatively, the biological sample can contain mRNA molecules from the test 

20 subject or genomic DNA molecules from the test subject. A preferred biological sample is 
a peripheral blood leukocyte sample isolated by conventional means from a subject. 

In another embodiment, the methods further involve obtaining a control biological 
sample from a control subject, contacting the control sample with a compound or agent 
capable of detecting NOVX protein, mRNA, or genomic DNA, such that the presence of 

25 NOVX protein, mRNA or genomic DNA is detected in the biological sample, and 

comparing the presence of NOVX protein, mRNA or genomic DNA in the control sample 
with the presence of NOVX protein, mRNA or genomic DNA in the test sample. 

The invention also encompasses kits for detecting the presence of NOVX in a 
biological sample. For example, the kit can comprise: a labeled compound or agent 

30 capable of detecting NOVX protein or mRNA in a biological sample; means for 

determining the amount of NOVX in the sample; and means for comparing the amount of 
NOVX in the sample with a standard. The compound or agent can be packaged in a 
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suitable container. The kit can further comprise instructions for using the kit to detect 
NOVX protein or nucleic acid. 

Prognostic Assays 

The diagnostic methods described herein can furthermore be utilized to identify 
5 subjects having or at risk of developing a disease or disorder associated with aberrant 
NOVX expression or activity. For example, the assays described herein, such as the 
preceding diagnostic assays or the following assays, can be utilized to identify a subject 
having or at risk of developing a disorder associated with NOVX protein, nucleic acid 
expression or activity. Alternatively, the prognostic assays can be utilized to identify a 

1 0 subject having or at risk for developing a disease or disorder. Thus, the invention provides 
a method for identifying a disease or disorder associated with aberrant NOVX expression 
or activity in which a test sample is obtained from a subject and NOVX protein or nucleic 
acid (e.g., mRNA, genomic DNA) is detected, wherein the presence of NOVX protein or 
nucleic acid is diagnostic for a subject having or at risk of developing a disease or disorder 

15 associated with aberrant NOVX expression or activity. As used herein, a "test sample" 

refers to a biological sample obtained from a subject of interest. For example, a test sample 
can be a biological fluid (e.g., serum), cell sample, or tissue. 

Furthermore, the prognostic assays described herein can be used to determine 
whether a subject can be administered an agent (e.g., an agonist, antagonist, 

20 peptidomimetic, protein, peptide, nucleic acid, small molecule, or other drug candidate) to 
treat a disease or disorder associated with aberrant NOVX expression or activity. For 
example, such methods can be used to determine whether a subject can be effectively 
treated with an agent for a disorder. Thus, the invention provides methods for determining 
whether a subject can be effectively treated with an agent for a disorder associated with 

25 aberrant NOVX expression or activity in which a test sample is obtained and NOVX 

protein or nucleic acid is detected (e.g., wherein the presence of NOVX protein or nucleic 
acid is diagnostic for a subject that can be administered the agent to treat a disorder 
associated with aberrant NOVX expression or activity). 

The methods of the invention can also be used to detect genetic lesions in a NOVX 

30 gene, thereby determining if a subject with the lesioned gene is at risk for a disorder 

characterized by aberrant cell proliferation and/or differentiation. In various embodiments, 
the methods include detecting, in a sample of cells from the subject, the presence or 
absence of a genetic lesion characterized by at least one of an alteration affecting the 
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integrity of a gene encoding a NOVX-protein, or the misexpression of the NOVX gene. 
For example, such genetic lesions can be detected by ascertaining the existence of at least 
one of: (/') a deletion of one or more nucleotides from a NOVX gene; (if) an addition of one 
or more nucleotides to a NOVX gene; (Hi) a substitution of one or more nucleotides of a 
5 NOVX gene, (iv) a chromosomal rearrangement of a NOVX gene; (v) an alteration in the 
level of a messenger RNA transcript of a NOVX gene, (vi) aberrant modification of a 
NOVX gene, such as of the methylation pattern of the genomic DNA, (vii) the presence of 
a non-wild-type splicing pattern of a messenger RNA transcript of a NOVX gene, (viii) a 
non-wild-type level of a NOVX protein, (ix) allelic loss of a NOVX gene, and (jc) 

1 0 inappropriate post-translational modification of a NOVX protein. As described herein, 

there are a large number of assay techniques known in the art that can be used for detecting 
lesions in a NOVX gene. A preferred biological sample is a peripheral blood leukocyte 
sample isolated by conventional means from a subject. However, any biological sample 
containing nucleated cells may be used, including, for example, buccal mucosal cells. 

_15 Inxertain embodiments,-detection.of the.lesion involves the use of a probe/primer in 

a polymerase chain reaction (PCR) (see, e.g., U.S. Patent Nos. 4,683,195 and 4,683,202), 
such as anchor PCR or RACE PCR, or, alternatively, in a ligation chain reaction (LCR) 
(see, e.g., Landegran, et al., 1988. Science 241: 1077-1080; and Nakazawa, el al, 1994. 
Proc. Natl. Acad. Sci. USA 91 : 360-364), the latter of which can be particularly useful for 

20 detecting point mutations in the NOVX-gene (see, Abravaya, et aL, 1 995. Nucl. Acids Res. 
23: 675-682). This method can include the steps of collecting a sample of cells from a 
patient, isolating nucleic acid (e.g., genomic, mRNA or both) from the cells of the sample, 
contacting the nucleic acid sample with one or more primers that specifically hybridize to a 
NOVX gene under conditions such that hybridization and amplification of the NOVX gene 

25 (if present) occurs, and detecting the presence or absence of an amplification product, or 
detecting the size of the amplification product and comparing the length to a control 
sample. It is anticipated that PCR and/or LCR may be desirable to use as a preliminary 
amplification step in conjunction with any of the techniques used for detecting mutations 
described herein. 

30 Alternative amplification methods include: self sustained sequence replication (see, 

Guatelli, et aL, 1990. Proc. Natl. Acad Sci. USA 87: 1874-1878), transcriptional 
amplification system (see, Kwoh, el al., 1989. Proc. Natl. Acad. Sci. USA 86: 1 1 73-1 177); 
QP Replicase (see, Lizardi, et al, 1 988. BioTechnology 6: 1 1 97), or any other nucleic acid 



84 



WO 03/031571 



PC17US02/31357 



amplification method, followed by the detection of the amplified molecules using 
techniques well known to those of skill in the art. These detection schemes are especially 
usefiil for the detection of nucleic acid molecules if such molecules are present in very low 
numbers. 

5 In an alternative embodiment, mutations in a NOVX gene from a sample cell can be 

identified by alterations in restriction enzyme cleavage patterns. For example, sample and 
control DNA is isolated, amplified (optionally), digested with one or more restriction 
endonucleases, and fragment length sizes are determined by gel electrophoresis and 
compared. Differences in fragment length sizes between sample and control DNA 

10 indicates mutations in the sample DNA. Moreover, the use of sequence specific ribozymes 
{see, e.g., U.S. Patent No. 5,493,531) can be used to score for the presence of specific 
mutations by development or loss of a ribozyme cleavage site. 

In other embodiments, genetic mutations in NOVX can be identified by hybridizing 
a sample and control nucleic acids, e.g., DNA or RNA, to high-density arrays containing 

15 hundreds or thousands of oligonucleotides probes. See, e.g., Cronin, et aL, 1996. Human 
Mutation 7: 244-255; Kozal, et aL, 1996. Nat. Med 2: 753-759. For example, genetic 
mutations in NOVX can be identified in two dimensional arrays containing light-generated 
DNA probes as described in Cronin, et aL,. supra. Briefly, a first hybridization array of 
probes can be used to scan through long stretches of DNA in a sample and control to 

20 identify base changes between the sequences by making linear arrays of sequential 
overlapping probes. This step allows the identification of point mutations. This is 
followed by a second hybridization array that allows the characterization of specific 
mutations by using smaller, specialized probe arrays complementary to all variants or 
mutations detected. Each mutation array is composed of parallel probe sets, one 

25 complementary to the wild-type gene and the other complementary to the mutant gene. 

In yet another embodiment, any of a variety of sequencing reactions known in the 
art can be used to directly sequence the NOVX gene and detect mutations by comparing the 
sequence of the sample NOVX with the corresponding wild-type (control) sequence. 
Examples of sequencing reactions include those based on techniques developed by Maxim 

30 and Gilbert, 1977. Proc. Natl Acad. Sci USA 74: 560 or Sanger, 1977. Proc. Natl. Acad. 
Sci USA 74: 5463. It is also contemplated that any of a variety of automated sequencing 
procedures can be utilized when performing the diagnostic assays (see, e.g., Naeve, et aL, 
1995. Biotechniques 19: 448), including sequencing by mass spectrometry (see ? e.g., PCT 
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International Publication No. WO 94/16101; Cohen, et al, 1996. Adv. Chromatography 36: 
127-162; and Griffin, et al, 1993. Appl. Biochem. Biotechnoi 38: 147-159). 

Other methods for detecting mutations in the NOVX gene include methods in which 
protection from cleavage agents is used to detect mismatched bases in RNA/RNA or 
5 RNA/DNA heteroduplexes. See, e.g., Myers, et a/., 1985. Science 230: 1242. In general, 
the art technique of "mismatch cleavage" starts by providing heteroduplexes of formed by 
hybridizing (labeled) RNA or DNA containing the wild-type NOVX sequence with 
potentially mutant RNA or DNA obtained from a tissue sample. The double-stranded 
duplexes are treated with an agent that cleaves single-stranded regions of the duplex such 

10 as which will exist due to basepair mismatches between the control and sample strands. 
For instance, RNA/DNA duplexes can be treated with RNase and DNA/DNA hybrids 
treated with S| nuclease to enzymatically digesting the mismatched regions. In other 
embodiments, either DNA/DNA or RNA/DNA duplexes can be treated with 
hydroxylamine or osmium tetroxide and with piperidine in order to digest mismatched 

15 regions.-After-digestion-of the mismatched regions,, the resulting material is then separated 
by size on denaturing polyacrylamide gels to determine the site of mutation. See, e.g., 
Cotton, etal, 1988. Proc. Natl. Acad. Set USA 85: 4397; Saleeba, et al, 1992. Methods 
Enzymol 217: 286-295. In an embodiment, the control DNA or RNA can be labeled for 
detection. 

20 In still another embodiment, the mismatch cleavage reaction employs one or more 

proteins that recognize mismatched base pairs in double-stranded DNA (so called "DNA 
mismatch repair" enzymes) in defined systems for detecting and mapping point mutations 
in NOVX cDNAs obtained from samples of cells. For example, the mutY enzyme of E. 
coli cleaves A at G/A mismatches and the thymidine DNA glycosylase from HeLa cells 

25 cleaves T at G/T mismatches. See, e.g., Hsu, et al., 1994. Carcinogenesis 15: 1657-1662. 
According to an exemplary embodiment, a probe based on a NOVX sequence, e.g., a 
wild-type NOVX sequence, is hybridized to a cDNA or other DNA product from a test 
cell(s). The duplex is treated with a DNA mismatch repair enzyme, and the cleavage 
products, if any, can be detected from electrophoresis protocols or the like. See, e.g., U.S. 

30 Patent No. 5,459,039. 

In other embodiments, alterations in electrophoretic mobility will be used to 
identify mutations in NOVX genes. For example, single strand conformation 
polymorphism (SSCP) may be used to detect differences in electrophoretic mobility 

86 



WO 03/031571 PCT/US02/31357 

between mutant and wild type nucleic acids. See, e.g., Orita, et al., 1989. Proc. Natl Acad. 
Sci. USA: 86: 2766; Cotton, 1993. MutaL Res. 285: 125-144; Hayashi, 1992. Genet Anal 
Tech Appl 9: 73-79. Single-stranded DNA fragments of sample and control NOVX 
nucleic acids will be denatured and allowed to renature. The secondary structure of 
5 single-stranded nucleic acids varies according to sequence, the resulting alteration in 
electrophoretic mobility enables the detection of even a single base change. The DNA 
fragments may be labeled or detected with labeled probes. The sensitivity of the assay may 
be enhanced by using RNA (rather than DNA), in which the secondary structure is more 
sensitive to a change in sequence. In one embodiment, the subject method utilizes 

1 0 heteroduplex analysis to separate double stranded heteroduplex molecules on the basis of 
changes in electrophoretic mobility. See, e.g., Keen, et a/., 1991 . Trends Genet. 7: 5. 

In yet another embodiment, the movement of mutant or wild-type fragments in 
polyacrylamide gels containing a gradient of denaturant is assayed using denaturing 
gradient gel electrophoresis (DGGE). See, e.g., Myers, et al, 1985. Nature 313: 495. 

1 5 When DGGE is used as the method of analysis, DNA will be modified to insure that it does 
not completely denature, for example by adding a GC clamp of approximately 40 bp of 
high-melting GC-rich DNA by PCR. In a further embodiment, a temperature gradient is 
used in place of a denaturing gradient to identify differences in the mobility of control and 
sample DNA. See, e.g., Rosenbaum and Reissner, 1987 \ Biophys. Chem. 265: 12753. 

20 Examples of other techniques for detecting point mutations include, but are not 

limited to, selective oligonucleotide hybridization, selective amplification, or selective 
primer extension. For example, oligonucleotide primers may be prepared in which the 
known mutation is placed centrally and then hybridized to target DNA under conditions 
that permit hybridization only if a perfect match is found. See, e.g., Saiki, et al., 1986. 

25 Nature 324: 163; Saiki, et a/., 1989. Proc. Natl Acad Sci. USA 86: 6230. Such allele 
specific oligonucleotides are hybridized to PCR amplified target DNA or a number of 
different mutations when the oligonucleotides are attached to the hybridizing membrane 
and hybridized with labeled target DNA. 

Alternatively, allele specific amplification technology that depends on selective 

30 PCR amplification may be used in conjunction with the instant invention. Oligonucleotides 
used as primers for specific amplification may carry the mutation of interest in the center of 
the molecule (so that amplification depends on differential hybridization; see, e.g., Gibbs, 
et al, 1989. Nucl Acids Res. 17: 2437-2448) or at the extreme 3'-terminus of one primer 
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where, under appropriate conditions, mismatch can prevent, or reduce polymerase 
extension (see, e.g., Prossner, 1993. Tibtech. 11: 238). In addition it may be desirable to 
introduce a novel restriction site in the region of the mutation to create cleavage-based 
detection. See, e.g., Gasparini, et al, 1992. Mol. Cell Probes 6: 1. It is anticipated that in 
5 certain embodiments amplification may also be performed using Taq ligase for 

amplification. See, e.g., Barany, 1991. Proc. Natl. Acad. Sci. USA 88: 189. In such cases, 
ligation will occur only if there is a perfect match at the 3'-terminus of the 5' sequence, 
making it possible to detect the presence of a known mutation at a specific site by looking 
for the presence or absence of amplification. 
10 The methods described herein may be performed, for example, by utilizing 

pre-packaged diagnostic kits comprising at least one probe nucleic acid or antibody reagent 
described herein, which may be conveniently used, e.g., in clinical settings to diagnose 
patients exhibiting symptoms or family history of a disease or illness involving a NOVX 
gene. 

-15 Furthermore,.any cell type_or_tissue,.preferably„peripheral blood leukocytes, in 

which NOVX is expressed may be utilized in the prognostic assays described herein. 
However, any biological sample containing nucleated cells may be used, including, for 
example, buccal mucosal cells. 

Pharmacogenomics 

20 Agents, or modulators that have a stimulatory or inhibitory effect on NOVX activity 

(e.g., NOVX gene expression), as identified by a screening assay described herein can be 
administered to individuals to treat (prophylactically or therapeutically) disorders. The 
disorders include but are not limited to, e.g., those diseases, disorders and conditions listed 
above, and more particularly include those diseases, disorders, or conditions associated 

25 with homologs of a NOVX protein, such as those summarized in Table A. 

In conjunction with such treatment, the pharmacogenomics (i.e., the study of the 
relationship between an individual's genotype and that individual's response to a foreign 
compound or drug) of the individual may be considered. Differences in metabolism of 
therapeutics can lead to severe toxicity or therapeutic failure by altering the relation 

30 between dose and blood concentration of the pharmacologically active drug. Thus, the 
pharmacogenomics of the individual permits the selection of effective agents (e.g., drugs) 
for prophylactic or therapeutic treatments based on a consideration of the individual's 
genotype. Such pharmacogenomics can further be used to determine appropriate dosages 
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and therapeutic regimens. Accordingly, the activity of NOVX protein, expression of 
NOVX nucleic acid, or mutation content of NOVX genes in an individual can be 
determined to thereby select appropriate agent(s) for therapeutic or prophylactic treatment 
of the individual. 

5 Pharmacogenomics deals with clinically significant hereditary variations in the 

response to drugs due to altered drug disposition and abnormal action in affected persons. 
See e.g., Eichelbaum, 1996. Clin. Exp. Pharmacol Physiol, 23: 983-985; Linder, 1997. 
Clin. Chem., 43: 254-266. In general, two types of pharmacogenetic conditions can be 
differentiated. Genetic conditions transmitted as a single factor altering the way drugs act 

10 on the body (altered drug action) or genetic conditions transmitted as single factors altering 
the way the body acts on drugs (altered drug metabolism). These pharmacogenetic 
conditions can occur either as rare defects or as polymorphisms. For example, 
glucose-6-phosphate dehydrogenase (G6PD) deficiency is a common inherited 
enzymopathy in which the main clinical complication is hemolysis after ingestion of 

1 5 oxidant drugs (anti-malarials, sulfonamides, analgesics, nitrofurans) and consumption of 
fava beans. 

As an illustrative embodiment, the activity of drug metabolizing enzymes is a major 
determinant of both the intensity and duration of drug action. The discovery of genetic 
polymorphisms of drug metabolizing enzymes (e.g., N-acetyltransferase 2 (NAT 2) and 

20 cytochrome pregnancy zone protein precursor enzymes CYP2D6 and C YP2C1 9) has 

provided an explanation as to why some patients do not obtain the expected drug effects or 
show exaggerated drug response and serious toxicity after taking the standard and safe dose 
of a drug. These polymorphisms are expressed in two phenotypes in the population, the 
extensive metabolizer (EM) and poor metabolizer (PM). The prevalence of PM is different 

25 among different populations. For example, the gene coding for CYP2D6 is highly 
polymorphic and several mutations have been identified in PM, which all lead to the 
absence of functional CYP2D6. Poor metabolizers of CYP2D6 and CYP2C 19 quite 
frequently experience exaggerated drug response and side effects when they receive 
standard doses. If a metabolite is the active therapeutic moiety, PM show no therapeutic 

30 response, as demonstrated for the analgesic effect of codeine mediated by its 

CYP2D6-formed metabolite morphine. At the other extreme are the so called ultra-rapid 
metabolizers who do not respond to standard doses. Recently, the molecular basis of 
ultra-rapid metabolism has been identified to be due to CYP2D6 gene amplification. 
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Thus, the activity of NOVX protein, expression of NOVX nucleic acid, or mutation 
content of NOVX genes in an individual can be determined to thereby select appropriate 
agent(s) for therapeutic or prophylactic treatment of the individual. In addition, 
pharmacogenetic studies can be used to apply genotyping of polymorphic alleles encoding 
5 drug-metabolizing enzymes to the identification of an individual's drug responsiveness 
phenotype. This knowledge, when applied to dosing or drug selection, can avoid adverse 
reactions or therapeutic failure and thus enhance therapeutic or prophylactic efficiency 
when treating a subject with a NOVX modulator, such as a modulator identified by one of 
the exemplary screening assays described herein. 

1 0 Monitoring of Effects During Clinical Trials 

Monitoring the influence of agents (e.g., drugs, compounds) on the expression or 
activity of NOVX (e.g. , the ability to modulate aberrant cell proliferation and/or 
differentiation) can be applied not only in basic drug screening, but also in clinical trials. 
For example, the effectiveness of an agent determined by a screening assay as described 

1 5 herein to increase NOVX gene expression, protein levels, or upregulate NOVX activity, 
can be monitored in clinical trails of subjects exhibiting decreased NOVX gene expression, 
protein levels, or downregulated NOVX activity. Alternatively, the effectiveness of an 
agent determined by a screening assay to decrease NOVX gene expression, protein levels, 
or downregulate NOVX activity, can be monitored in clinical trails of subjects exhibiting 

20 increased NOVX gene expression, protein levels, or upregulated NOVX activity. In such 
clinical trials, the expression or activity of NOVX and, preferably, other genes that have 
been implicated in, for example, a cellular proliferation or immune disorder can be used as 
a "read out" or markers of the immune responsiveness of a particular cell. 

By way of example, and not of limitation, genes, including NOVX, that are 

25 modulated in cells by treatment with an agent (e.g., compound, drug or small molecule) 

that modulates NOVX activity (e.g., identified in a screening assay as described herein) can 
be identified. Thus, to study the effect of agents on cellular proliferation disorders, for 
example, in a clinical trial, cells can be isolated and RNA prepared and analyzed for the 
levels of expression of NOVX and other genes implicated in the disorder. The levels of 

30 gene expression (i.e., a gene expression pattern) can be quantified by Northern blot analysis 
or RT-PCR, as described herein, or alternatively by measuring the amount of protein 
produced, by one of the methods as described herein, or by measuring the levels of activity 
of NOVX or other genes. In this manner, the gene expression'pattern can serve as a 
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marker, indicative of the physiological response of the cells to the agent. Accordingly, this 
response state may be determined before, and at various points during, treatment of the 
individual with the agent. 

In one embodiment, the invention provides a method for monitoring the 
5 effectiveness of treatment of a subject with an agent (e.g. , an agonist, antagonist, protein, 
peptide, peptidomimetic, nucleic acid, small molecule, or other drug candidate identified by 
the screening assays described herein) comprising the steps of (/) obtaining a 
pre-administration sample from a subject prior to administration of the agent; (it) detecting 
the level of expression of a NOVX protein, mRNA, or genomic DN A in the 

10 preadministration sample; (Hi) obtaining one or more post-administration samples from the 
subject; (iv) detecting the level of expression or activity of the NOVX protein, mRNA, or 
genomic DNA in the post-administration samples; (v) comparing the level of expression or 
activity of the NOVX protein, mRNA, or genomic DNA in the pre-administration sample 
with the NOVX protein, mRNA, or genomic DNA in the post administration sample or 

1 5 samples; and (vz) altering the administration of the agent to the subject accordingly. For 
example, increased administration of the agent may be desirable to increase the expression 
or activity of NOVX to higher levels than detected, i.e., to increase the effectiveness of the 
agent. Alternatively, decreased administration of the agent may be desirable to decrease 
expression or activity of NOVX to lower levels than detected, i.e., to decrease the 

20 effectiveness of the agent. 

Methods of Treatment 

The invention provides for both prophylactic and therapeutic methods of treating a 
subject at risk of (or susceptible to) a disorder or having a disorder associated with aberrant 
NOVX expression or activity. The disorders include but are not limited to, e.g., those 
25 diseases, disorders and conditions listed above, and more particularly include those 

diseases, disorders, or conditions associated with homologs of a NOVX protein, such as 
those summarized in Table A. 

These methods of treatment will be discussed more fully, below. 

Diseases and Disorders 

30 Diseases and disorders that are characterized by increased (relative to a subject not 

suffering from the disease or disorder) levels or biological activity may be treated with 
Therapeutics that antagonize (i.e.. reduce or inhibit) activity. Therapeutics that antagonize 
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activity may be administered in a therapeutic or prophylactic manner. Therapeutics that 
may be utilized include, but are not limited to: (/) an aforementioned peptide, or analogs, 
derivatives, fragments or homologs thereof; (ii) antibodies to an aforementioned peptide; 
(Hi) nucleic acids encoding an aforementioned peptide; (iv) administration of antisense 
5 nucleic acid and nucleic acids that are "dysfunctional" (i.e., due to a heterologous insertion 
within the coding sequences of coding sequences to an aforementioned peptide) that are 
utilized to "knockout' 1 endogenous function of an aforementioned peptide by homologous 
recombination (see, e.g., Capecchi, 1989. Science 244: 1288-1292); or (v) modulators ( i.e., 
inhibitors, agonists and antagonists, including additional peptide mimetic of the invention 

1 0 or antibodies specific to a peptide of the invention) that alter the interaction between an 
aforementioned peptide and its binding partner. 

Diseases and disorders that are characterized by decreased (relative to a subject not 
suffering from the disease or disorder) levels or biological activity may be treated with 
Therapeutics that increase (i.e., are agonists to) activity. Therapeutics that upregulate 

15 activity may be administered in a therapeutic or prophylactic manner. Therapeutics that 
may be utilized include, but are not limited to, an aforementioned peptide, or analogs, 
derivatives, fragments or homologs thereof; or an agonist that increases bioavailability. 

Increased or decreased levels can be readily detected by quantifying peptide and/or 
RNA, by obtaining a patient tissue sample (e.g., from biopsy tissue) and assaying it in vitro 

20 for RNA or peptide levels, structure and/or activity of the expressed peptides (or mRNAs 
of an aforementioned peptide). Methods that are well-known within the art include, but are 
not limited to, immunoassays (e.g., by Western blot analysis, immunoprecipitation 
followed by sodium dodecyl sulfate (SDS) polyacrylamide gel electrophoresis, 
immunocytochemistry, etc.) and/or hybridization assays to detect expression of mRNAs 

25 (e.g., Northern assays, dot blots, in situ hybridization, and the like). 

Prophylactic Methods 

In one aspect, the invention provides a method for preventing, in a subject, a disease 
or condition associated with an aberrant NOVX expression or activity, by administering to 
the subject an agent that modulates NOVX expression or at least one NOVX activity. 
30 Subjects^ risk for a disease that is caused or contributed to by aberrant NOVX expression 
or activity can be identified by, for example, any or a combination of diagnostic or 
prognostic assays as described herein. Administration of a prophylactic agent can occur 
prior to the manifestation of symptoms characteristic of the NOVX aberrancy, such that a 
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disease or disorder is prevented or, alternatively, delayed in its progression. Depending 
upon the type of NOVX aberrancy, for example, a NOVX agonist or NOVX antagonist 
agent can be used for treating the subject. The appropriate agent can be determined based 
on screening assays described herein. The prophylactic methods of the invention are 
5 further discussed in the following subsections. 

Therapeutic Methods 

Another aspect of the invention pertains to methods of modulating NOVX 
expression or activity for therapeutic purposes. The modulatory method of the invention 
involves contacting a cell with an agent that modulates one or more of the activities of 

10 NOVX protein activity associated with the cell. An agent that modulates NOVX protein 
activity can be an agent as described herein, such as a nucleic acid or a protein, a 
naturally-occurring cognate ligand of a NOVX protein, a peptide, a NOVX 
peptidomimetic, or other small molecule. In one embodiment, the agent stimulates one or 
more NOVX protein activity. Examples of such stimulatory agents include active NOVX 

1 5 protein and a nucleic acid molecule encoding NOVX that has been introduced into the cell. 
In another embodiment, the agent inhibits one or more NOVX protein activity. Examples 
of such inhibitory agents include antisense NOVX nucleic acid molecules and anti-NOVX 
antibodies. These modulatory methods can be performed in vitro (e.g., by culturing the cell 
with the agent) or, alternatively, in vivo (e.g., by administering the agent to a subject). As 

20 such, the invention provides methods of treating an individual afflicted with a disease or 

disorder characterized by aberrant expression or activity of a NOVX protein or nucleic acid 
molecule. In one embodiment, the method involves administering an agent (e.g., an agent 
identified by a screening assay described herein), or combination of agents that modulates 
(e.g., up-regulates or down-regulates) NOVX expression or activity. In another 

25 embodiment, the method involves administering a NOVX protein or nucleic acid molecule 
as therapy to compensate for reduced or aberrant NOVX expression or activity. 

Stimulation of NOVX activity is desirable in situations in which NOVX is 
abnormally downregulated and/or in which increased NOVX activity is likely to have a 
beneficial effect. One example of such a situation is where a subject has a disorder 

30 characterized by aberrant cell proliferation and/or differentiation (e.g., cancer or immune 
associated disorders). Another example of such a situation is where the subject has a 
gestational disease (e.g., preclampsia). 
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Determination of the Biological Effect of the Therapeutic 

In various embodiments of the invention, suitable in vitro or in vivo assays are 
performed to determine the effect of a specific Therapeutic and whether its administration 
is indicated for treatment of the affected tissue. 
5 In various specific embodiments, in vitro assays may be performed with 

representative cells of the type(s) involved in the patient's disorder, to determine if a given 
Therapeutic exerts the desired effect upon the cell type(s). Compounds for use in therapy 
may be tested in suitable animal model systems including, but not limited to rats, mice, 
chicken, cows, monkeys, rabbits, and the like, prior to testing in human subjects. Similarly, 
10 for in vivo testing, any of the animal model system known in the art may be used prior to 
administration to human subjects. 

Prophylactic and Therapeutic Uses of the Compositions of the Invention 

The NOVX nucleic acids and proteins of the invention are useful in potential 
prophylactic and therapeuti^applications implicated in a variety of disorders. The 

15 disorders include but are not limited to, e.g., those diseases, disorders and conditions listed 
above, and more particularly include those diseases, disorders, or conditions associated 
with homologs of a NOVX protein, such as those summarized in Table A. 

As an example, a cDNA encoding the NOVX protein of the invention may be 
useful in gene therapy, and the protein may be useful when administered to a subject in 

20 need thereof. By way of non-limiting example, the compositions of the invention will have 
efficacy for treatment of patients suffering from diseases, disorders, conditions and the like, 
including but not limited to those listed herein. 

Both the novel nucleic acid encoding the NOVX protein, and the NOVX protein of 
the invention, or fragments thereof, may also be useful in diagnostic applications, wherein 

25 the presence or amount of the nucleic acid or the protein are to be assessed. A further use 
could be as an anti-bacterial molecule (/.e., some peptides have been found to possess 
anti-bacterial properties). These materials are further useful in the generation of antibodies, 
which immunospecifically-bind to the novel substances of the invention for use in 
therapeutic or diagnostic methods. 

30 The invention will be further described in the following examples, which do not 

limit the scope of the invention described in the claims. 

94 



WO 03/031571 



PCT/US02/31357 



EXAMPLES 

Example A: Polynucleotide and Polypeptide Sequences, and Homology Data 
Example 1. 

The NOV1 clone was analyzed, and the nucleotide and encoded polypeptide 
sequences are shown in Table 1 A. 



Table 1 A. NOV1 Sequence Analysis 




SEQ ID NO: 1 |595 bp j 


NOV la, 
CGI 16579-01 
DNA Sequence 


CGCTGCGGAAAGTTGGGGCAACCTGTTGCTAGTCTGGTCGTTGGTGACAGCGAGGCTTCCGCGCTCGC 
TGCTGGTGAGCAGCCCCGGCGTGCCCCGCGGGCTGGAAGAGGCGGCGGCGTGATGCGGCCCGTGGACG 
CGGACGAGGCGCGGGAGCCCCGCGAGGAGCCGGGCAGCCCGCTGAGCCCCGCGCCCCGCGCCGGCCGC 
GAGAACCTGGCCTCCCTGGAGCGCGAGCGCGCCCGGGCGCACTGGCGGGCCCGCAGGAAGCTGCTGGA 
GATCCAGAGCCTGCTCGACGCCATCAAGAGTGAGGTGGAGGCAGAGGAGCGGGGCGCCCGGGCGCCAG 
CACCCCGCCCGCGTGCGGAGGCTGAGGAGCGGGTGGCTCGGCTGTGCGCCGAAGCAGAGAGGAAGGCT 
GCGGAGGCGGCGCGGATGGGCAGGCGGATCGTGGAGCTGCACCAGCGGATCGCCGGCTGCGAGTGCTG 
CTGAG CCGGCGAGG CCG CGCGGGTCTGGAG CGG AG CG CGG CGGGG AGTGTCCCGCGTGG AAGGCG CTG 


GGTGGCCAACTGACGAACTGTGTCACCTGATAAGGAGTCGTGCTGCTGGAC 




ORF Start: at 4 I ORF Stop: TG A at 478 




SEQ ID NO: 2 |l 58 aajMW at 1 7097.1 kD 


NOV la, 
CGI 16579-01 
Protein 

Q»n npnpp 


CGKLGQPVASLWGDSEASALAAGEQPRRAPRAGRGGGVMRPVDADEAREPREEPGSPLSPAPRAGRE 
NLASLERERARAHWRARRKLLEIQSLLDAIKSEVEAEERGARAPAPRPRAEAEERVARLCAEAERKAA 
EAARMGRRI VELHQR I AGCECC 




SEQ JD NO: 3 ]7 1 7 bp 




NOV lb, 
CGI 16579-02 
DNA Sequence 


ATGCCTGAGCCTCCCACCCCCTCCATGGGCTCCTGTGCTGCCCGAGCCTCCTCGACGAGCACCACCCC 
CTGCT CCACGGCG CCCAGTCCCATCACCACCCAAGGG CTG AGG AGTGTGGGCG CACGGTG CCGTTCTC 
GCAGGCAGCTCCACCTGCAGCCCTGGACCGCAGGTGTCGTAAAAGGGCCGCAGTGGCAGCGTCCTGGC 
CGACGG CTAGTAG CCCATTTTGGATACCGTCCTCGCTGCGGAAAGTTGGGGCAACCTGTTGCTAGTCT 
GGTCGTTGGTGACAGCGAGGCTTCCGCGCTCGCTGCTGGTGAGCAGCCCCGGCGTGCCCCGCGGGCTG 
GAAGAGGCGGCGGCGTGATGCGGCCCGTGGACGCGGACGAGGCGCGGGAGCCCCGCGAGGAGCCGGGC 
AG CCCG CTGAG CCCCGCG CCCCGCG CCGGCCGCGAG AACCTGG CCTCCCTGG AGCG CGAG CG CG CCCG 
GGCX3CACTGGCGGGCCCGCAGGAAGCTGCTGGAGATCCAGAGCCTGCTCGACGCCATCAAGAGTGAGG 
TGGAGGCAGAGGAGCGGGGCG CCCGGGCCCCAG CACCCCG CCCGCGTGCGGAGGCTGAGGAGCGGGTG 
G CT CGGCTG TG CG CCGAAGCAGAGAGG AAGG CTGCGG AGG CGGCGCGGATGGGCAGGCGG ATCGTG AA 
GCTGCACCAGCGGATCGCCGGCTGCGAGTGCTGCTGA 




ORF Start: ATG at 1 | 


ORF Stop: TGA at 715 




SEQ ID NO: 4 |238aa ! 


MW at25761.0kD 


NOV lb, 
CGI 16579-02 
Protein 
Sequence 


MPEPPTPSMGSCAARASSTSTTPCSTAPSPITTQGLRSVGARCRSRRQLHLQPWTAGWKGPQWQRPG 
RRLVAHFX3YRPRCGKU3QPVASLWGDSE^AI^GEQPRRAPRAGRGGGVMRPVT)ADEAREPREEPG 
SPLSPAPRAGRENLASLERERARAHWRARRKLLEIQSLLDAIKSEVEAEERGARAPAPRPRAEAEERV 
ARLCAEAERKAAEAARMGRRIVKLHQRIAGCECC 



Sequence comparison of the above protein sequences yields the following sequence 
relationships shown in Table IB. 



! Table IB. Comparison of NOVla against NOVlb. 


i 

j Protein Sequence 


NOVla Residues/ 
Match Residues 


Identities/ 

Similarities for the Matched Region 
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NOV lb 


I..158 


79/158(50%) 




81. .238 


80/158(50%) 



Further analysis of the NOV la protein yielded the following properties shown in 
Table 1C. 



Table 1C Protein Sequence Properties NOVla 


PSort 
analysis: 


0.4500 probability located in cytoplasm; 0.3000 probability located in microbody 
(peroxisome); 0.1000 probability located in mitochondrial matrix space; 0.1000 
probability located in lysosome (lumen) 


SignalP 
analysis: 


No Known Signal Sequence Predicted 



5 

A search of the NOVla protein against the GENESEQ database, a proprietary 



database that contains sequences published in patents and patent publication, yielded 
several homologous proteins shown in Table ID. 



Table ID. GENESEQ Results for NOVla 


GENESEQ 
Identifier 


| NOVla 

Protein/Organism/Length [Patent #, ] Residues/ 
Date] Match 

t Residues 


Identities/ 
Similarities for 
the Matched 
Region 


Expect 
Value 


AAU72789 


Human anticancer protein Wl - Homo 40.. 1 56 
sapiens, 127 aa. [CN 1 3 1 3298-A, | 1 ..125 
19-SEP-2001] ] 


55/125 (44%) 
69/125(55%) 


2e-l7 


AAU27977 


Human contig polypeptide sequence 
#130 - Homo sapiens, 164 aa. 
[WO200164834-A2, 07-SEP-2001] 


40.. 156 
38..162 


55/125 (44%) 
69/125 (55%) 


2e-l7 


AAU27805 


Human full-length polypeptide 
sequence #130 - Homo sapiens, 127 
aa. [WO200164834-A2, 
07-SEP-2001] 


40.. 156 
1..125 


55/125 (44%) 
69/125 (55%) 


2e-17 


ABP41776 


Human ovarian antigen HNOKE42, 
SEQ IDNO:2908 - Homo sapiens, 
148 aa. [WO200200677-A1, 
03-JAN-2002] 


40.. 156 
22..146 


53/125(42%) 
67/125(53%) 


7e-15 


AAY73333 


HTRM clone 1 760 1 85 protein 
sequence - Homo sapiens, 127 aa. 
[W09957 1 44-A2, 1 1 -NOV- 1 999] 


40..156 
1..125 


53/125 (42%) . 
67/125(53%) 


7e-l5 



10 

In a BLAST search of public sequence databases, the NOVla protein was found to 
have homology to the proteins shown in the BLASTP data in Table IE. 
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Table IE. Public BLASTP Results for NOVla 


Protein 

Accession 

Number 


Protein/Orpanism/Lenffth 


NOVla 
Residues/ 
Match 
Residues 


Identities/ 

Si mi la rit ipc fnr thp 

UI1HJK1I MICj IUI HIV 

Matched Portion 


Expect 
Value 


Q8WU25 


Hypothetical 13.4 kDa protein - 
Homo sapiens (Human), 1 19 aa. 


40..158 
1..1I9 


119/119(100%) 
119/119(100%) 


le-62 


Q96HT8 


Unknown (protein for MGC:9651) 
(PP784) - Homo sapiens (Human), 
127 aa. 


40.. 156 
1..125 


55/125(44%) 
69/125 (55%) 


7e-17. 


Q9Y605 


T-cell activation protein - Homo 
sapiens (Human), 127 aa. 


40..156 
1..125 


53/125 (42%) 
67/125 (53%) 


2e-14 


Q9CQL7 


9130413 l22Rik protein (RIKEN 
cDNA 9130413122 gene) - Mus 
musculus (Mouse), 125 aa. 


40..156 
1..123 


54/133(40%) 
69/133(51%) 


3e-10 


Q9CX68 


9130413I22Rik protein - Mus 
musculus (Mouse), 1 26 aa. 


40.. 147 
I..1I4 


50/124(40%) 
64/124(51%) 


7e-09 



PFam analysis-predicts that the-NOVla protein contains the domains shown in the 
Table IF. 

5 



Table IF. Domain Analysis of NOVla 



Pfam Domain 


NOVla Match Region 


Identities/ 
Similarities 

for the Matched Region 


Expect Value 


No Significant Matches Found To Publicly Searchable Domains 



Example 2. 

The NOV2 clone was analyzed, and the nucleotide and encoded polypeptide 
sequences are shown in Table 2A. 

10 



Table 2 A. NOV2 Sequence Analysis 




SEQIDNO:5 J3411 bp 




NOV2a, 
CG126119-01 
DMA Sequence 


NGGGCCTTCTGGTGGACCTCCACTCCCACGCGGGGCGGGGTGCAGGTGGCGAAGTGGAAATGGAGGCG 


GGAGATGGAACGCCCCCACCCTCCCTCGACACTTTGGGGCCATGAAAACCCATTCTCGGACCTTCCCA 
GCGGCACCCTCAATTTTCIACCCGGTGTGGACATCTCGAACTTGCTCCCGCCCACCCTTCTGTCTCTCT 
CAAATAGTACAG CTTAAAG CAATAAATG TAG ATCTTCAAAGTG ATG CTG CTCTGCAGGTGG ACATTTC 
TGATGCTCTTAGTGAGCGGGATAAAGTAAAATTCACTGTTCACACAAAGAGTTCATTGCCAAATTTTA 
AACAAAACGAGTTTTCAGTTGTTCGGCAACATGAGGAATTTATCTGGCTTCATGATTCCTTTGTTGAA 
AATGAAGACTATGCAGGTTATATCATTCCACCAGCACCACCAAGACCTGATTTTGATGCTTCAAGGGA 
AAAACT ACAG AAG CTTGGTG AAGG AGAAGGGT CAATG ACGAAGGAAG AATTCACAAAG ATG AAACAGG 
AACTGGAAGCTGAATATTTGGCAATATTCAAGAAGAC^GTTGCGATGCATGAAGTGTTCCTGTGTCGT 
GTGGCAGCACATCCTATTTTGAGAAGAGATTTAAATTTCCATGTCTTCTTGGAATATAATCAAGATTT 
GAGTG TG CG AGG AAAAAAT AAAAAAG AG AAACTTGAAG ACTTCTTTAAAAA CATGGTTAAATCAG CAG 
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ATGGAGTAATCGTTT(^GGAGTAAAGGATGTAGATGATTTCTTTGAGCACGAACGAACATTTCTTTTG 
GAATATCATAACCG AG TTAAGGATGCAT CTG CTAAATCTGATAGAATG ACAAGATCCCACAAAAGTG C 
TGCAGATGATTACAATAGAATTGGTTCTTCATTATATGCTTTAGGAACTCAGGATTCTACAGATATAT 
GCAAGTTTTTTCTCAAAGTTTCAGAACTGTTCGATAAAACAAGAAAAATAGAAGCACGAGTGTCTGCT 
GATGAAGACCTC^AACTTTCTGATCTTTTAAAATATTACTTAAGAGAATCTCAAGCTGCTAAGGATCT 
CCTGTATCG AAGGT CTAGG TCACTAGTGGATTATG AAAATG CTAATAAAG CACTGGATAAAG CAAG AG 
CAAAAAATAAAGATGTTCTACAGGCCGAAACTTCCCAACAATTATGTTGTCAGAAATTTGAAAAAATA 
TCTG AGTCTG CAAAACAAGAACTTATAGATTTTAAG ACAAGAAG AGTTG CTGCATTCAG AAAAAATTT 
AGTGG AA CTGG CAG AGTT AGAACTG AAG CATG CAAAGGG TAATCTACAGTTG CTG CAGAACTG CCTGG 
CAGTGTTAAATGGAGACACATAAGCCACACTCCX3CCTTCCTGTTAAAAAGGGCTGCCTTCCTTCAAAT 


TTTATTTTTGTTTTCTTAATGATGTTAAGCATTTATGCT^^ 


T^GTGCATCAACTCCTCTTTTTCTGAGAAACATGGAGCAGCGCTVCGCCCAGGCGATGCCAGTCTGTG'r 


GCCGTGATGCCGCACTGTGTTCCCCATGACAGTGGTCCATCATCGTGCACTCGTCATACTCAGAAGTC 


CAAAGTTCATTCTTCTTTAAAGTAGCCTCTATAACTCTGTTTATTTTATAAATAGTATTCCTTATGGC 


TGCCACTCTTATTTACCTTTAAATAATTTCTGAAATTTAACCTTTTCAGAATGCATTGTTGAAACAAG 


ATAAAGATTGCCTTTTTTGAATTTTTTAAATTTTGTTTTTAAAAGCATATACCACCTTAGTTCATTCA 


TG TAT C CTGG TAAAG CAT CTTAATCAG ACTTATTTTTAATTA CTG AATATTTCTTAG ACGTTTTGGGA 


CAGATTTTATGTAATCTTTATAAGTATGATTTCTGAAGAAAAGCAAATGCATTAGTATGTTTGCCTTA 


AACTTGTAGACTAAACCAAGTATTGTAAAATAAACAGCGATAACAGTGATAGTTTTTAACTCTATGGT 


CATTGTATCACTCTGGAAAATGTGGAGTAGCTGTAATAAATCTACTCCTGTATTATGCTTTACAGTGC 


AGGTCTTAGTTTTTCTTTTTTCTC^TTTCTTTTGAAATGGCATCTCGAAa^GTCCACCAATCCCTf 


TAC^AAAGAATGAACTGCTCCTCTGTGTGTACTTCATAGAAGGTGGAATCXSGACAGAGGCAGGTTAGT 


G ACAG TTATT CCTG AAATACAGG AG CAG AG TAC^GTCTGTTGTGGTTTCCCGG ATTCCG CGCCTAG CT 


CAG CC AATTAAG CATG AG ACATAGG CCATTG AG CCACTTAGT AGTTATG CGAGTGG ATAGATTGGTAT 


GTAGAGGGAAAGAGGTCTGCTGTAAAGAACAACACTTGTTTGTCTGTGGGGAAAGAAAAGCAGAATAC 


TTGAGATGAAAGTTGGCATACAAATAGGATACTATCGCCAGTAGTTATATTACAAACATTATCGGCCT 


TTCTAGTGTGAATGAACATTAGACACATTATTGTCATTCCTAGTTTAAAGTTAAGGTTGCGTGGTTGG 


ATTTTTCCACTATCTTTTTCTAATTTTTCTACCATTTGGAGACCGTAGGCATTTGGGCCTGTCACCCC 


TTGGATGGGTTCCTAGTTTGTTTACATTTTCCTGAACCCTCCTGAGCGCCCGTTCTTGGTCTAATCCC 


CAGTCGTGATGATTCCACACTTCCTCAGCCGCATGTTGTCTTGCCTCATTCATGAGCTGGTCAGCGTf 


TCGTCTCTTTAACTGACATGTTCCCCAGTGCTGTTTGAACTGTTGAGTTTCCGTTGCTGGCTGAGTGC 


GTTTTGTCCTTCACGTAACCTTCGCTGGT7\AAAATAAGCCCATGTGATGTCCACCAGTGGATGAATGC 


TGGACCGAGAGCCCTAGCTTCTGGATCCAGGTCTAGGCCCTTCATCTGCTGCTCTGTGGCCCAGGGCA 


GGTTTGCTTGACCTCTGCCTCAGTTCTCGACTCTAAAGGAra^ 


TG AGG ATTAATAAATGTTGGT ACTCTG CTT TGGAAATGTG AAAATG CTG TGTAAATGTT AAGAAATAC 


l AAb 1 A I AtjbOLCAOAAtaLi ATACAGTGTTTCACTTAACCGTTTGCCATTCTGTATTTACCAAGGTGG 


TCTTTTCTGGGGAAGGAAGTAGAGTGGAAGGTGCATCCCTTGGCCCCTGGTTTACATTATTAGGGTGC 


TTATTGTAGGAATG»CTCTAAAAAGTGGGCGTAGAATGAAAGCAGCCGTCCAGTGGTCCTCCCTTTT 


CTGTAGTTTCACTTTTCTTGCTTCAAGTTACAGCAGTCACCTGAAATCTGAAAATACTAAATGAAAAA 


CTCCAGAAACA 

ORF Start: ATG at 73 ] joRFStop: TAA at 1 381 




SEQ1DN0:6 }436 aa jMW at 50124.2kD 


NOV2a, 
CGI 261 19-01 
Protein 
Sequence 


MERPHPPSTLWGHENPFSDLPSGTLNFHPVWTSRTCSRPPFCLSQIVQLKAINVDLQSDAALQVDISD 
ALSERDKVKFTVHTKSSLPNFKQNEFSWRQHEEFIWLHDSFVENEDYAGYIIPPAPPRPDFDASREK 
LQKLGEGEGSMTKEEFTKMKQELEAEYLAIFKKTVAMHEVFLCRVAAHPILRRDLNFHVFLEYNQDLS 
VRGKNKKEKLEDFFKNMVKSADGVIVSGVKDVDDFFEHERTFLLEYHNRVKDASAKSDRMTRSHKSAA 
DDYNRIGSSLYALGTQDSTDICKFFLKVSELFDKTRKIEARVSADEDLKLSDLLKYYLRESQAAKDLL 
YRRSRSLVDYENANKALDKARAKNKDVLQAETSQQLCCQKFEKISESAKQELIDFKTRRVAAFRKNLV 
ELAELELKHAKGNLQLLQNCLAVLNGDT 




SEQ1DN0:7 j562 bp j 


NOV2b, 

CG1261 19-02 4 
DNA Sequence 

! 


3G AG CAG C CATG ATGGAAGG CCTGG A CG ACGGCC CGGACTTCCTCTCAGAAG AGGACCG CGGACTTA A 
ft.L>v.AA i AAA 1 1? l At?Al Li l LAAAb i OA 1 t?C IXaCl CTGCAGGTGGACATTTCTGATGCTCTTAGTGAGC 
3GGATAAAGTAAAATTCACTGTTCACACAAAGAGTTCATTGCCAAATTTTAAA 

3 TTGTTCGGCAACATGAGG aATTTATCTGGCTTCATGATTCCTTTGTTG AAAATGAAGACTATG CAGG 
rTATATCATTCCACCAGCACCACCAAGACCTGATTTTGATGCTTCAAGGGAAAAACTACAGAAGCTTG 
3 TG AAGG AGAAGGG TCAATGACG AAGGAAGAATTCACAAAG ATG AAACAGG AACTGG AAGCGGGTTGG 
^TAACAGAGAACCTTGGGTTTATTCTACTGCTACCTCCATCCTCTGCATCCTTCTTTTTTGTCTTCAC 
rGAATGACTACCCTCACAGAGATCAAACTTCTCCCATCATTGGTCCTGCTGGTTTGCTGTGAATATTT 


3GCAATATTCAAGAAGAA 


IORF Start: ATG at 10 ] |ORF Stop: TGA at 481 


iSEQIDNO:8 ]|57 aa jMW at 1 7836.7kD 
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NOV2b, 
CGI 261 19-02 
Protein 
Sequence 



^4MEGLDDGPDFLSEEDRGLKAINVDLQSDAALQVDISDALSERDKVKFTVHTKSSLPNFKQNEFSVVR 
QHEEFIWLHDS FVENE DYAG Y 1 1 P PAP P R PD FD AS REKLQKLGEGEGSMTKEEFTKMKQ ELEAG W I TE 
NLGFILLLPPSSASFFFVFTE 



Sequence comparison of the above protein sequences yields the following sequence 
relationships shown in Table 2B. 



Table 2B. Comparison of NOV2a against NOV2b. 


Protein Sequence 


NOV2a Residues/ 
Match Residues 


Identities/ 

Similarities for the Matched Region 


NOV2b 


39..164 
9..134 


115/126(91%) 
118/126 (93%) 



Further analysis of the NOV2a protein yielded the following properties shown in 
Table 2C. 



Table 2C. Protein Sequence Properties NOV2a 


PSort 
analysis: 


0.6500 probability located in cytoplasm; 0.1000 probability located in mitochondrial 
matrix space; 0.1000 probability located in lysosome (lumen); 0.0000 probability 
located in endoplasmic reticulum (membrane) 


SignalP 
analysis: 


No Known Signal Sequence Predicted 



10 A search of the NOV2a protein against the GENESEQ database, a proprietary 

database that contains sequences published in patents and patent publication, yielded 
several homologous proteins shown in Table 2D. 



Table 2D. GENESEQ Results for NOV2a 


GENESEQ 
Identifier 


Protein/Organism/Length [Patent 
#,Date] 


NOV2a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for the 
Matched Region 


Expect 
Value 


AAB43157 


Human ORFX ORF2921 polypeptide 
sequence SEQ ID NO:5842 - Homo 
sapiens, 460 aa. [WO200058473-A2, 
05-OCT-2000] 


I..436 
25. .460 


436/436(100%) 
436/436(100%) 


0.0 


ABP41711 


Human ovarian antigen HPAMC60, 
SEQ ID NO:2843 - Homo sapiens, 
414 aa. [WO200200677-AK 
03-JAN-2002] 


39..436 
17.414 

: 


390/398 (97%) 
391/398(97%) 


0.0 
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AAY94209 


Human TRAF four associated factor 
TFAF2 - Homo sapiens, 406 aa. 
[CA2245340-A1, 19-FEB-2000] 


39..436 
9.406 


390/398 (97%) 
391/398 (97%) 


0.0 


AAB07856 


Amino acid sequence of Smad 1 
interactor protein clone SI2 - Homo 
sapiens, 414 aa. [WO200047 1 02- A2, 
17-AUG-2000] 


39..436 
I7..4I4 


390/398 (97%) 
391/398(97%) 


0.0 


AAB58368 


Lung cancer associated polypeptide 
sequence SEQ ID 706 - Homo 
sapiens, 414 aa. [WO2000551 80-A2, 
21-SEP-2000] 


39..436 
17..414 


390/398 (97%) 
391/398 (97%) 


0.0 


In a BLAST search of public sequence databases, the NOV2a protein was found to 
have homology to the proteins shown in the BLASTP data in Table 2E. 


Table 2E. Public BLASTP Results for NOV2a 


Protein 

Accession 

Number 


Protein/Organism/Length 


NOV2a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities Tor the 
Matched Portion 


Expect 
Value 


Q9UNH7 


Sorting nexin 6 (TRAF4-associated 
factor 2) - Homo sapiens (Human), 
406 aa. 


39..436 
9..406 


390/398 (97%) 
391/398 (97%) 


0.0 


Q9CZ03 


2810425K19Rik protein - Mus 
musculus (Mouse), 406 aa. 


39..436 
9..406 


388/398 (97%) 
391/398 (97%) 


0.0 


Q9BUY3 


Hypothetical 33.6 kDa protein - 
Homo sapiens (Human), 290 aa. 


I47..436 
1.290 


290/290(100%) 
290/290(100%) 


e-163 


Q9D8U8 


Sorting nexin 5 - Mus musculus 
(Mouse), 404 aa. 


48..429 
17..398 


254/382 (66%) 
323/382 (84%) 


e-152 


Q9Y5X3 


Sorting nexin 5 - Homo sapiens 
(Human), 404 aa. 


48..429 
17..398 


252/382(65%) 
323/382 (83%) 


e-152 



PFam analysis predicts that the NOV2a protein contains the domains shown in the 
Table 2F. 



Table 2F. Domain Analysis of NOV2a 


Pfam Domain 


NOV2a Match Region 


Identities/ 
Similarities 

for the Matched Region 


Expect Value 


jPX 

i 


59..200 


35/160 (22%) 
106/160 (66%) 


4.9e-19 



100 
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Example 3. 

The NOV3 clone was analyzed, and the nucleotide and encoded polypeptide 
sequences are shown in Table 3A. 



Table 3A. NOV3 Sequence Analysis 



;SEQ ID NO: 9 



]929 bp 



NOV3a, 1 AGGCGCCTCAGCCCGGCCTGGGCGAGCCCTGGGTGCTCCGCCGGGCAGCTCACGGCGCCCCGTATGGC 

CGI 37623-01 | ctggggatcct ^ ga ggccctgtgacccccctcgcctggtctccctctcacccctggagggttgccgc 



n>JA ~ i agctccggggcccccgggcaggaagggcgcactggtcgtcccgggagaggggtctgagcagagggcgg 
ujna sequence i ggtgcaggcgga atggccctcgtgccctatgaggagaccacggt^atttgggttgcagaaattccacaa 

1 iGCCTCTTGCTVACTTTTTCCTTTGCAAACCACACGATCCAGATCCGGCAGGACTGGAGACACCTGGGAG 

jtcgcagcggtggtttgggatgcggccatcgttctttccacatacctggagatgggagctgtggagctc 
{ aggggc cg ctctg c cg tggag ctgggtg ctggcacggggctggtggg cat ag tggctgccctg ctggg 
i tg ctc atgtg actat cacgg atcg aaaagt ag cattagaatttcttaaat caaacgttcaag ccaact 
jtacctcctcatatcgaaactaaaactgttgttaaggagctgacttggggao^ 
; tctcctgg ag aatttg acctgatacttg gtg ctgatatcatatatttag aag aaac attcacag atct 
[tcttcaaacactggaacatctctgtagc^tc^ctctgtgattctt^ 

j aacggg ataacaacttcttag caatg ctgg ag agg caatttattgtgagaaaggttcactacgat cct 
Igaaaaagatgtacatatttacgaagcacagaagagt^aaccagaaggaggacttata attggctataat 



iORF Start: ATG at 217 j 


ORF Stop: TAA at 871 


:SEQIDNO:IO j2!8aa 


MWat24612.0kD 


NOV3a, 
CGI 37623-01 
Protein 
Sequence 


imalvpyeettefglqkfhkplatfsfanhtiqirqdwrhlgvaawwdaaivi^stylemgavelrgrs 
j avelgagtglvg i vaallgah vt i tdr kvaleflksnvqanlpph i qtkt wkeltwgqnlgs fspge 
Ifdlilgadiiyleetftdllqtlehlcsnhsvillacriryerdnnflamlerqfivrkvhydpekdv 
Ihiyeaqkrnqkedl 


!SEQ1DN0:I1 420 bp 1 



CGI 37623-02 



CGGA ATGGCCCTCGTGCCCTATGAGGAGACCACGGAATTTGGGTTGCAGAAATTCCACAAGCCTCTTG 
. ; CAACTTTTTCCTTTGCAAACCACACGATCCAGATCCGGCAGGACTGGAGACACCTGGGAGTCGCAGCG 

UNA Sequence ;gtggtttgggatgcggccatcgttctttccacatacctggagatgggagctgtggagctcaggggccg 

| CTCTG CCG TGGAG CTGGG TGCTGG C ACGGGG CTGGTGGG CATAGTGG CTGCCCTGCTGGG AGGTGG AA 
jTTTA ATTCTCCTCCCCTTGAATATGGGCTGGACAAAGAGAAAAATGGTAGCTCAACAGTGGAGACAC C 



ITGGACAGCACTT 



ORF Start: ATG at 73 


jORF Stop: TAA at 343 


iSEQIDNO:12 


90 aa ]MW at 96O9-0kD 


NOV3b, ;MALVPYEETTEFGLQKFHKPLATFSFANHTIQIRQDWRHLGVAAVVWDAAIVLSTYLEMGAVELRGRS 

CGI 37623-02 i A Y ELGAGTGLVGIVAALLGGGI 


Protein j 




Sequence j 




ISEQIDNO: 13 ]743 bp 


! 



NOV3C, l G GAG AGGGG TCTG AG CAG AGGG CGGGGTG CAGGCGGA ATGG CCCTCGTGC C CTATG AGGAGACCACGG 

"G 1 37623-03 | aatttggg '^ cagaaattccacaag cctcttgcaactttttc 

nxi a q :cggcaggactggagacacctgggagtcgcago;gtggtttgggatgcggccatcgttctttccacata 
UNA sequence Icctggagatgggagctgtggagcccaggggccgctctgccgtggagct^ 

tgggcatagtggctgccctgctgggtgctc^tgtgactatcacggatcgaaaagtagcattag/wvttt 

|CTTAAATCAAACGTTCAAGCCAACTTACCTCCTCATATCCAAACTAAAACTGTTGTTAAGGAGCnX3AC 
:CTGGGGACAAAATTTGGGGAGTTTTTCTCCTGGAGAATTTGACCTGATACTTGGTGCTGATATCATAT 
jATTTAGAAGAAACATTCACAGATCTTCTTCAAACACTGGAACATCTCTGTAGCAATCACTCTGTGATT 
jCTTTTAGCATGCCGAATTCG CTATG AACGGGATAACAACTTCTTAGCAATGCTGGAGAGGCAATTTAT 
iTGTGAG AAAGGTTCACTACGATCCTGAAAAAGATGTACATATTTACGAAGCACAGAAGAGAAA^* ~ * 
lAGGAGGACTTATA ATTGGCTATAATTTATAAGAATGTTGTCATTGAGTGTGTCACTTAAGGTC 

jORF'St^Tl^AA at 692 



{ORF Start: ATG at 38 



jSEQ ID NO: 1 4 



218 aa 



MW at 24596.0kD 
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NOV3c, 
CGI 37623-03 
Protein 
Sequence 



MALVPYBETTEFGLQKFHKPLATFSFANHTIQIRQDWRHLGVAAWWDAAIVLSTYLEMGAVEPRGRS 
AVELGAGTGLVGIVAALLGAHVTITDRKVALEFLKSNVQANLPPHIQTKTWKELTWGQNLGSFSPGE 
FDLI LGAD 1 1 YLEETFTDLLQTLEHLCSNHS V I LLACR I R YERDIWFLAMLERQFI VRKVHYDPEKDV 
HIYEAQKRNQKEDL 



Sequence comparison of the above protein sequences yields the following sequence 
relationships shown in Table 3B. 



Tabic 3B. Comparison of NOV3a against NOV3b and NOV3c. 


j 

Protein Sequence 


NOV3a Residues/ 
Match Residues 


Identities/ 

Similarities for the Matched Region 


!NOV3b 

i 

i 


1..71 
I..71 


71/71(100%) 
71/71 (100%) 


I 

iNOV3c 

1 


1 -.218 
1..218 


217/218(99%) 
217/218(99%) 



Further analysis of the NOV3a protein yielded the following properties shown in 
Table 3C. 



1 ■ 
j TabJe 3C. Protein Sequence Properties NOV3a 


; PSort 
j analysis: 


0.8500 probability located in endoplasmic reticulum (membrane); 0.7900 probability 
located in plasma membrane; 0.3520 probability located in microbody (peroxisome); 
0.1000 probability located in mitochondrial inner membrane 


SignalP 
analysis: 


No Known Signal Sequence Predicted 



1 0 A search of the NOV3a protein against the GENESEQ database, a proprietary 

database that contains sequences published in patents and patent publication, yielded 
several homologous proteins shown in Table 3D. 



Table 3D. GENESEQ Results for NOV3a 


GENESEQ 
Identifier 


Protein/Organism/Length [Patent 
#, Date] 


NOV3a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for 
the Matched 
Region 


Expect 
Value 


AAM41517 


Human polypeptide SEQ ID NO 
6448 - Homo sapiens, 161 aa. 
[WO200153312-AI, 26-JUL-200I] 


1..90 
29..I18 


86/90 (95%) 
87/90 (96%) 


3e-43 


AAM39731 

: 


Human polypeptide SEQ ID NO 
2876 - Homo sapiens. 1 33 aa. 
[WO200 1 533 1 2-A 1 , 26-JUL-200 1 ] 


I..90 
1..90 


86/90 (95%) 
87/90(96%) 


3e-43 
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ABB80681 


Human transferase protein, 26199 - 
Homo sapiens, 229 aa. 
[WO200220801-A2, 14-MAR-2002] 


30..2I5 
2o.:22o 


77/204 (37%) 
1 08/204 (52%) 


4e-23 


AAM40002 


Human polypeptide SEQ JD NO 

3147 - Homo sapiens, 2505 aa. 
rwo^nn 1^1119 ai nil ?nnn 


32. .96 
I106..U70 


48/65 (73%) 
55/65 (83%) 


3e-19 


AAG27905 


Arabidopsis thaliana protein 
fragment SEQ ID NO: 32925 - 
Arabidopsis thaliana, 325 aa. 
[EP1033405-A2, 06-SEP-2000] 


23..I76 
15..183 


54/170 (31%) 
82/170 (47%) 


9e-17 



In a BLAST search of public sequence databases, the NOV3a protein was found to 
have homology to the proteins shown in the BLASTP data in Table 3E. 



Table 3E. Public BLASTP Results for NOV3a 


Protein 

Accession 

Number 


Protein/Organism/Length 


NOV3a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for the 
Matched Portion 


Expect 
Value 


Q8WXB1 


Hepatocellular carcinoma-associated 
antigen HCA557b - Homo sapiens 
(Human), 218 aa. 


1..218 
1..2I8 


218/218(100%) 
218/218(100%) 


e-123 


BAC04229 


CDNA FLJ36493 fis, clone 
THYMU20 18547- Homo sapiens 
(Human), 238 aa. 


1..218 
1..218 


217/218(99%) 
217/218(99%) 


e-122 


Q9CQL0 


2310038H17Rik protein - Mus 
musculus (Mouse), 218 aa. 


1 .218 
1..2I8 


195/218 (89%) 
204/218 (93%) 


e-109 


Q8R2Y7 


RJKEN cDNA 2310O38H17 gene - 
Mus musculus (Mouse), 2 1 8 aa. 


1..218 
1..218 


194/218 (88%) 
203/218(92%) 


e-108 


Q95K98 


Hypothetical 18.5 kDa protein - 
Macaca fascicularis (Crab eating 
macaque) (Cynomolgus monkey), 
163 aa. 


47..218 
7.. 163 


155/172 (90%) 
155/172 (90%) 


6e-82 



PFam analysis predicts that the NOV3a protein contains the domains shown in the 
Table 3F. 



Table 3F. Domain Analysis of NOV3a 






Identities/ 




i Pfam Domain 


NOV3a Match Region 


Similarities 


Expect Value 






for the Matched Region 




{■ 

;No Significant Matches Found To Publicly Searchable Domains 
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Example 4. 

The NOV4 clone was analyzed, and the nucleotide and encoded polypeptide 
sequences are shown in Table 4A. 



Table 4A. NOV4 Sequence Analysis 




SEQ ID NO: 15 j 1056 bp 




MOVdn 

IN\_/ V 4d, 

CGI 37687-01 
DNA Sequence 


CCGGTGCCGGCCGCGCCATTGTTGGGGGAGGGGGCGGCTGTTGAGGTCGGCGGAGTAGGGGGGGAGCG 


AAGGCGGTGGCAGAGAGGAGCGGAGGCTTCCCATGGGGAACACG CTGACCTG TTGCGTGTCCCCCAAT 


GCCAGCCCCAAGCTGGGCCGGCGCGCGGGGTCGGGGAGCTGTACTGCGCGTCCGACATCTACGAGGCG 
GTGTCCGGGAGAGGG CG AGGG CCAC CACCTG CAG CACATCAG CG ACCG CG AG ATG CCCG AAGATTTAG 
CTTTGG AGT CAAACCCTT CTGACCATCC AAGGG CAAG CACAATTTTCCTGAG CAAAT CTCAAACGG AT 
GTG CGAG AAAAGAGG AAG AG CAACCATTTGAACCATGTAAG T CCAGGG CAGCTTACTAAAAAG TATAG 
CT CATG CTCAACAATATTTCTAG ATGACAG CACAGTCAGCCAG CCTAATCTTAG AACCACAGTAAAAA 
GTGTGACCTTAGCAATATATTACCACATAAAGAACAGGCTTCAAGATGCAAATAGATCCCTGGATATT 
TTTGATGAGAGATCACATCCACTTACAGTAAGTAGTGAGCCAGTTTACTTAGAAAGGCTTTTAACTTA 
TGCTGAAATCGACATTTGTCCCACCAACTGGAAAAGGATTGTTCTGGGAGCCATTCTTCTTGCCTCCA 
AGGTTTGGGACGATCAGGCTGTATGGAATGTGGACTACTGCCAGATCCTCAAGGACATTACAGTTGAG 
GACATGAATGAAATGGAAAGGCATTTTCTGGAGCTTCTTCAGTTTAATATTAATGTTCCTGCCAGTGT 
TTATGCCAAATACTACTTTGACCTTCGCTCCTTAGCAGATGACAACAACCTGAATTTTCTATTTGCTC 
CTCTTAG CAAAGAAAG AGCACAG AACCT AG AGGCTATTTCTAG ATTGTG TGAAG ACAAAG ACTTGTG T 
AGAGCCGCTATGAGAAGGTCTTTCAGTGCTGATAACTTCATTGGTATTCAGCGCTCTAAAGCCATCCT 
CTCTTAAAAGGAGAAATGAGGGGTTATAACGTCATG 




ORF Start: ATG at 1 01 






ORF Stop: TAA at 1025 




SEQ ID NO: 16 |308 aa 


MW at 34869.9kD 


NOV4a, 
CGI 37687-01 
Protein 
Sequence 


MGNTLTC C VS PN AS P KLG RRAG SG S CT AR PTS TRR C PG EG EG HHLQH I S DREM P E DLALE S N P S DH PR 
ASTIFLS KSQTDVREKRKSNHLNHVSPGQLTKKY SSCSTI FLDDSTVSQPNLRTTVKS VTLAI YYHIK 
NRLQDANRSLDIFDERSHPLTVSSEPVYLERLLTYAEIDICPTNWKRIVLGAILLASKVWDDQAVWNV 
DYCQILKDITVEDMNEMERHFLELLQFNINVPASVYAKYYFDLRSLADDNNLNFLFAPLSKERAQNLE 
AISRLCEDKDLCRAAMRRSFSADNFIGIQRSKAILS 




SEQ ID NO: 17 ]l 158 bp J 


NOV4b, 
CGI 37687-02 
DNA Sequence 


GCTGTTGAGGTCGGCGGAGTAGGGGGCGAGCGAAGGCGGTGGCAGAGAGGAGCGGAGGCTTCCCATGG 


GGAACACG CTGACCTGTTGCGTGTCCCCCAATGCCAGCCCCAAGCTGGGCCGGCGCGCGGGGTCGG CG 
G AG CTGTACTG CG CGT C CGACAT CTACG AGG CGGTGTCCGGGGACG CGGTGG CGGTAGCG CCCG CTGT 
GGTGGAG CCTG CCG AGTTGG ATTTCGG AG AGGGCG AGGG CCACCAC CTGCAG CACATCAG CGAC CGCG 
AGATGCCCGAAGATTTAGCTTTGGAGTCAAACCCTTCTGACCATCCAAGGGCAAGCACAATTTTCCTG 
AG CAAAT CTCAAACGGATGTGCG AG AAAAGAGGAAGAG CAAC CATTTG AACCATGTATCTCCAGGG CA 
GCTTACTAAAAAGTATAG CT CATG CTCAACAATATTTCTAGATGACAG CACAGTCAG CCAGCCTAATC 
TT AG AACCACAG TAAAATGTG TG ACCTTAGCAATATATTACCACATAAAGG ACAGAG ATG CAAATAG A 
TCCCTGGATATTTTTGATGAGAGATCACATCCACTTACACGAGAAAAAGTTCCAGAGGAATACTTTAA 
GCATGATCCTGAGCACAAATTTATTTACAGArTTGTTCGTACTCTTTTTAGTGCTGCACAGCTAA 
CTGAATGTGCMTAGTAACTTTGGTTTACTTAGAAAG 

CCCACCAA(n , GGAAAAGGATTGTTCTGGGAGCCATTCTTCrTGCCTCC^AGGTTTGGGACGATCAGGC 
TG TATGGAATGTGGACT ACTG CCAG ATCCTCAAGG ACATTACAGTTG AGGACATGAATGAAATGGAAA 
GGCATTTTCTGGAGCTTCTTCAGTTTAATATTAATGTTCCTGCCAGTGTTTATGCCAAATACTACTTT 
GACCTTCGCTCCTTAGCAGATGAC^C^CCTGAATTTTCTATTTGCTCCTCTTAGCAAAGAAAGAGT 
ACAGAACCTAGAGGCTATTTCTAGATTGTGTGAAGACAAAGACTTGTGTAGAGCCGCTATGAGAAGGT 
CTTTCAGTGCTGATAACTTCATTGGTATTCAGCGCTTTAAAGCCATCCTCTCTTAAAAGGAGAAATGA 
GG 




ORF Start: ATG at 65 j 




jORF Stop: TAA at 1142 




SEQ ID NO: 18 j 35 ? ^ 


MW at 40793. 7kD 


NOV4b, 
CGI 37687-02 
Protein 
Sequence 


MGNTLTCCVSPNASPKLGRRAGSAELYCASDIYEAVSGDAVAVAPAWEPAELDFGEGEGHHLQHISD 
REMPEDLALESNPSDHPRASTIFLSKSQTDVREKRKSNHLNHVSPGQLTKKYSSCSTIFLDDSTVSQP 
NLRTTVKCVTLAIYYHIKDRDANRSLDIFDERSHPLTREKVPEEYFKHDPEHKFIYRFVRTLFSAAQL 
TAECAIVTLVYLERLLTYAEIDICPTNWKRIVLGAILLASKVWDIX)AVWNVDYCOILKDITVEDMNEM 
ERHFLELLQFNINVPASVYAKYYFDLRSLADDNNLNFLFAPLSKERVQNLEAISRLCEDKDLCRAAMR 
RSFSADNFIGIQRFKAILS 
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Sequence comparison of the above protein sequences yields the following sequence 
relationships shown in Table 4B. 



Table 4B. Comparison of NOV4a against NOV4b. 


Protein Sequence 


NOV4a Residues/ 
Match Residues 


Identities/ 

Similarities for the Matched Region 


NOV4b 


1..308 
1..359 


284/361 (78%) 
285/361 (78%) 



5 Further analysis of the NOV4a protein yielded the following properties shown in 

Table 4C. 



Table 4C. Protein Sequence Properties NO V4a 


PSort 
analysis: 


1 0.4500 probability located in cytoplasm; 0.3000 probability located in microbody 
| (peroxisome); 0.1000 probability located in mitochondrial matrix space; 0.1000 
J probability located in lysosome (lumen) 


SignalP 
analysis: 


No Known Signal Sequence Predicted 



A search of the NOV4a protein against the GENESEQ database, a proprietary 
1 0 database that contains sequences published in patents and patent publication, yielded 
several homologous proteins shown in Table 4D. 



Table 4D. GENESEQ Results for NOV4a 


GENESEQ 
Identifier 


; 

Protein/Organism/Length | Patent 
#, Date) 


NOV4a 
Residues/ 
Match 
Residues 


Identities/ 

Similarities for j Expect 
the Matched I Value 
Region 


AAM40020 


Human polypeptide SEQ ID NO 
3165 - Homo sapiens, 341 aa. 
[WO200 1 533 1 2-A 1 , 26-JUL-200 1 ] 


1..308 
1..34I 


226/345 (65%) 
248/345 (71%) 


e-114 


AAM41806 


Human polypeptide SEQ ID NO 
6737 - Homo sapiens, 352 aa. 
[WO200153312-A1, 26-JUL-2001] 


6..308 
17..352 


222/340(65%) 
244/340(71%) 


e-112 


ABB12231 


Human novel protein, SEQ ID 
NO:2601 - Homo sapiens, 352 aa. 
[WO200157188-A2, 09-AUG-2001] 


6..308 
17..352 


222/340 (65%) 
244/340 (71%) 


e-112 


ABB90124 


Human polypeptide SEQ ID NO 
2500 - Homo sapiens, 287 aa. 
[WO200190304-A2, 29-NOV-200I] 


59..308 
1..287 


197/287(68%) 
213/287 (73%) 


e-102 
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AAM85252 


Human immune/haematopoietic 
antigen SEQ ID NO: 12845 - Homo 
sapiens, 1 59 aa. [ WO200 1571 82-A2, 
09-AUG-2001] 


158..308 
7.. 159 


122/153(79%) 
131/153 (84%) 


7e-62 


In a BLAST search of public sequence databases, the NOV4a protein was found to 
have homology to the proteins shown in the BLASTP data in Table 4E. 


Table 4E. Public BLASTP Results for NOV4a 


Protein 

Accession 

Number 


Protein/Organism/Length 


NOV4a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for 
the Matched 
Portion 


Expect 
Value 


BAC05160 


CDNA FLJ40432 fis, clone 
TESTI2039227 - Homo sapiens 
(Human), 289 aa. 


53..308 
I..289 


249/291 (85%) 
249/291 (85%) 


e-135 


CAD39020 


Hypothetical protein - Homo sapiens 
(Human), 353 aa (fragment). 


1..308 
I3..353 


226/345 (65%) 
248/345 (71%) 


e-114 


Q8TEX2 


Cyclin fold protein 1 variant b - 
Homo sapiens (Human), 34 1 aa. 


1..308 
1..34I 


226/345 (65%) 
248/345 (71%) 


e-114 i 

1 

1 


Q95LR5 


Hypothetical 34.9 kDa protein - 
Macaca fascicularis (Crab eating 
macaque) (Cynomolgus monkey), 
301 aa. 


57..308 
13..301 


197/289 (68%) 
214/289 (73%) 


e-101 


Q95LK3 


Hypothetical 23.5 kDa protein - 
Macaca fascicularis (Crab eating 
macaque) (Cynomolgus monkey), 
202 aa. 


146..308 
3..202 


131/200 (65%) 
141/200(70%) 


4e-62 



PFam analysis predicts that the NOV4a protein contains the domains shown in the 
Table 4F. 



Table 4F. Domain Analysis of NOV4a 


Pfam Domain 


NOV4a Match Region 


Identities/ 
Similarities 

for the Matched Region 


Expect Value 


cyclin 


71. .234 


25/179(14%) 
112/179 (63%) 


0.00074 



Example 5. 

The NOV5 clone was analyzed, and the nucleotide and encoded polypeptide 
sequences are shown in Table 5A. 
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Table 5A. NOV5 Sequence Analysis 




SEQIDNO: 19 ]l 308 bp 




NOV5a, 
CGI 43 198-01 
DNA Sequence 


ATGGCGGCTAGTGATACAGAGCGAGATGGACTAGCCCCAGAAAAGACATCACCAGATAGAGATAAGAA 
AAAAGAGCAGTC AG AAGTATCTGTTTCTCCTAG AG CTTC AAAACAT CATTATTCAAG ATCACGATCAA 
GGTCAAGAGAAAGAAAACGAAAGTCAGATAATGAAGGAAGAAAACACAGGAGCCGGAGCAGAAGCAAA 
GAGGGAAGAAGACATGAATCCAAAGATAAATCCTCTAAGAMCATAAGTCTGAGGAACATAATGACAA 
AGAACATTCTTCTGATAAAGGAAGAGAGCGACTAAATTCATCTGAAAATGGTGAGGACAGGCACAAAC 
G CAAAG AAAGAAAG TCATCAAG AGG CAG AAG TC ACTCAAG ATCTAGGTCTCGTGAAAG ACG CCATCGT 
AGTAGAAGCAGGGAGCGGAAG/^GTCTCGATCCAGGAGTAGGGAGCGGAAGAAATCGAGATCCAGAAG 
CAG AG AG AGGAAG AAATCG AG ATCCAG AAGCAGGG AAAG AAAACGG CGG ATCAGGTCTCGTTCCCG CT 
CAAG ATCAAGACACAGGCATAGGACTAGAAG CAGG AGTAGGACAAGGAG TAGG AGTCGAGATAGAAAG 
AAGAGAATTGAAAAGCCGAGAAGATTTAGCAGAAGTTTAAGCCGGACTCCAAGTCCACCTCCCTTCAG 
AGG CAGAAACACAG CAATGGATG CACAGG AAG CTTTAG CT AG AAGGTTGGAAAGGGCAAAG AAATTAC 
AAG AACAG CGAG AAAAGGAAATGGTTG AAAAAC AAAAACAACAAG AAATAG CTG CAG CAG CTGCAGCT 
ACTGGAGGTTCTGTTCTCAATGTTGCTGCCCTGTTGGCATCAGGAACACAAGTAACACCTCAGATAGC 
CATGGCAGCTCAGATGGCAGCCCTGCAAGCTAAAGCTTTGGCAGAGACAGGAATAGCTGTTCCTAGCT 
A CT AT AAC C CAG C CG C TG T T AAT C CAATG AAATT TG CTG AACAAG AG AAAAAAAGG AAAATG CTTTGG 
CAGGG CAAGAAAG AAGGGGACAAATCCCAATCTG CTG AAATATGGGAAAAATTG AATTTTGGAAACAA 
GGACCAAAATGTC^AATTTAGGAAATTGATGGGTATTAAGAGTGAAGATGAAGCTGGATGTAGCTCAG 
TTG ATG AAGT^AAG TTACAAGACTCTGAAG CAGCAGGAAG AAG TATTTCG AAATTTAGATGCTCAGTAT 
GAAATGGCAAGATC^CAAACCCACACAC^^GAGGAATGGGTTTGGGTTTC^CATCTTCAATGCGAGG 
AATGGATGCAGTTTGA 




ORF Start: ATG at 1 


:ORF Stop: TGA at 1306 




SEQIDNO: 20 


435 aa =MW at 50630.2kD 


NOV5a, 
CG143198-01 
Protein 
Sequence 


MAASDTERDGLAPEKTSPDRDKKKEQSEVSVSPRASKHHYSRSRSRSRERKRKSDNEGRKHRSRSRSK 
EGRRHESKDKSSKKHKSEEHNDKEHSSDKGRERLNSSENGEDRHKRKERKSSRGRSHSRSRSRERRHR 
SRSRERKKSRSRSRERKKSRSRSRERKKSRSRSRERKRRIRSRSRSRSRHRHRTRSRSRTRSRSRDRK 
KRIEKPRRFSRSLSRTPSPPPFRGRNTAMDAQEALARRLERAKKIiQEQREKEMVEKQKQQEIAAAAAA 
TGGSVLNVAALLJ^GTQVTPQIAMAAQMAAI^AKAIA 

QGKKEGDKSQSAEIWEKLNFGNKDQKVKFRKLMGIKSEDEAGC^SVDEESYKTLKQQEEVFRNLDAQY 
EMARSQTHTQRGMGLGFTSSMRGMDAV 



Further analysis of the NOV5a protein yielded the following properties shown in 
Table 5B. 



Table 5B. Protein Sequence Properties NOV5a 


PSort 
analysis: 


0.9920 probability located in nucleus; 0.1000 probability located in mitochondrial 
matrix space; 0.1000 probability located in lysosome (lumen); 0.0000 probability 
located in endoplasmic reticulum (membrane) 


SignalP 
analysis: 


No Known Signal Sequence Predicted 



A search of the NOV5a protein against the GENESEQ database, a proprietary 
database that contains sequences published in patents and patent publication, yielded 
several homologous proteins shown in Table 5C. 



Table 5C. GENESEQ Results for NOV5a 


GENESEQ 
identifier 


Protein/Organism/Length |Patent 
#, Date] 


NOV5a in / 

n . Identities/ 
Residues/ c . . 4 . r 
Match « Similarities for the 
Residues ] Matched Region 


Expect 
Value 
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AAG67014 


| Human sperm-specific protein EMI, 
| EM6-48 - Homo sapiens, 435 aa. 
] [WO200168685-A1, 20-SEP-2001] 


1.435 
1..435 


435/435(100%) 
435/435(100%) 


0.0 


AAM78680 


| Human protein SEQ ID NO 1342 - 

] Homo sapiens, 435 aa. 

] [WO200157190-A2, 09-AUG-2001] 


1..435 
1..435 


435/435(100%) 
435/435(100%) 


0.0 


AAG74995 


Human colon cancer antigen protein 
SEQ ID NO:5759 - Homo sapiens, 
431 aa. [WO2001 22920- A2, 
05-APR-2001] 


10..435 
6..431 


421/426 (98%) 
422/426(98%) 


0.0 


AAG62626 


j Human RNA helicase 43 - Homo 
: sapiens, 387 aa. 
; [WO200138368-A1, 
31-MAY-2001] 


53..435 
2..387 


370/386 (95%) 
375/386 (96%) 


0.0 


AAM79664 


Human protein SEQ ID NO 33 1 0 - 
Homo sapiens, 399 aa. 
[WO200157190-A2, 09-AUG-2001) 


1..352 i 
42..393 j 


352/352(100%) 
352/352(100%) 


0.0 


In a BLAST search of public sequence databases, the NOV5a protein was found to 
have homology to the proteins shown in the BLASTP data in Table 5D. 


Table 5D. Public BLASTP Results for NOV5a 


Protein 

Accession 

Number 


Protein/Organism/Length 


NOV5a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for 
the Matched 
Portion 


Expect 
Value 


Q9P068 


HSPC314 - Homo sapiens (Human), 
248 aa (fragment). 


137..369 
I5..248 


218/234 (93%) 
222/234 (94%) 


e-115 


Q9CW29 


15000) U06Rik protein - Mus 
musculus (Mouse), 255 aa (fragment). 


69..278 
18..227 


202/210(96%) 
210/210(99%) 


e-110 


Q9H864 


CDNA FLJ 13923 fis, clone 
Y79AA 1000539 (Hypothetical 22.4 
kDa protein) - Homo sapiens 
(Human), 202 aa. 


233.:435 
1..202 


202/203(99%) 
202/203 (99%) 


e-108 


Q9CSJ3 


1 5000 1 1 J06Rik protein - Mus 
musculus (Mouse), 194 aa (fragment). 


68..253 
9.. 194 


179/186(96%) 
186/186(99%) 


3e-98 


Q95TP3 


LD33732p - Drosophila melanogaster 
(Fruit fly), 492 aa. 


2..419 

33..471 j 


125/465 (26%) 
204/465 (42%) 


le-30 



PFam analysis predicts that the NOV5a protein contains the domains shown in the 
Table 5E. 
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Table 5E. Domain Analysis of NOV5a 


Pfam Domain 


NOVSa Match Region 


Identities/ 
Similarities 

for the Matched Region 


Expect Value 



No Significant Matches Found To Publicly Searchable Domains 



Example 6. 

The NOV 6 clone was analyzed, and the nucleotide and encoded polypeptide 
sequences are shown in Table 6A. 



Table 6A. NOV6 Sequence Analysis 




SEQID NO: 21 J579 bp 


NOV6a, 

L,VJ 1 1 30-U 

1 DNA 
Sequence 


GGAGGAACACGAGACTGAGAGATGAATATTCAACAGAGGCTGCAAAGCCTGTGGACTTTAG 
TCTGCCCTCCTTTGCTGGCGACAGCCTCTCAAATGCAGATC^ 

GCTTCTCTGGAGCC^GGTATCAGGGGCCCAGGGCCMGAATTCCACTTTGGGCCCTGCCAAGTGAAGGGG 
GTTGTTCC C CAG AAACTGTGGG AAGCCTTCTGGG CTGTGAAAGAC ACTATG CAAG CTCAGGATAACATCA 
CGAGTGCCCGGCTGCTGCAGCAGGAGGTTCTGCAGAACGTCTCXjCAAGAAAATGAGATGTTTTCC^TCAG 
AGACAGTGCACACAGGCGGTTTCTGCTATTCCGGAGAGCATTCAAACAGTTGGACGTAGAAGCAGCTCTG 
ACCAAAGCCCTTGGGGAAGTGGACATTCTTCTGACCTGGATGCAGAAATTCTACAAGCTCTGAATGTCTA 
GACCAGGACCTCCCTCCCCCTGGCACTGGTTTGTTCCCTGTGTCATTTCAAACAGTCTCCCTTCCTATGC 


TGTT CACTGG ACACTTCAC 




ORF Start: ATG at 22 




ORF Stop: TGA at 481 




SEQID NO: 22 


153 aa 


MWat 17629.5kD 


iiW v Ua, 

CGI 44756-0 
1 Protein 
Sequence 


MNIC^Rl^SLWTLARPFCPPLLATASQMQMVVLPCUSFTLLLWSQVSGAQGQEFHFGPCQVKGVVPQKLW 
EA F W A V KDTMQ AQDN I T S ARLLQQE V LQNVS QEN EM FS I RDS AH RR FLLFRRAF KQLD VEAALTKALGE V 
DILLTWMQKFYKL 




SEQID NO: 23 


740 bp J 


NOV6b, 
CGI 44756-0 
2 DNA 
Sequence 


GTGAGGAACACGAGACTGAGAGATGAATTTTCAACAGAGGCTGCAAAGCCTGTGGACTTTAGCCAGACCC 
TTCTGCCCTCCTTTGCTGGCGAt^GCCTCTCAAATGCAGATGGTTGTGCTCCCTTGCCTGGGTTTTACCC 
TG CTTCTCTGGAG CCAGGTATCAGGGG CCCAGGGCCAAGAATTCCACTTTGGGCCCTG CCAAGTGAAGGG 
GGTTGTTCCCCAGAAACTGTGGGAAGCCTTCTOGGCTGTGAAAGACAC 

ACGAGTG C C CGG CTG CTG CAGCAGGAGGTTCTGCAG AACGTCTCGGATG CTG AG AGCTG TTACCTTGTCC 

ACACCCTGCTGGAGTTCTACTTGAAAACTGTTTTCAAAAACTACCACAATAGAACAGTTGAAGTC^ 

TCTGAAGTCATTCTCTACTCTGGCCAACAACTTTG 

AATG AG ATGTTTTCCATCAGAG ACAGTGCACACAGG CGGTTTCTGCT ATTC CGGAGAG CATTCAAACAGT 
TGG ACG TAG AAG CAG CTCTGACCAAAGCCCTTGGGGAAGTGG ACATTCTTCTG ACCTGGATG CAGAAATT 






AA CAG TCTCCCTTCCTATG CTG TT CACTGG A CACTTCATA j 




ORF Start: ATG at 23 3 jORF Stop: TGA 

j jat 641 


"i 

NOV6b 5 
CGI 44756-0, 
2 Protein 
Sequence ! 


SEQ ID NO: 24 ^206 aa MW at 

[ ]23824.5kD 


MNFQQRI^SLWTLARPFCPPLLATASQMQMWLPCIX5FTLLLWSQV$GAC^OEFHFGPCQVKGVVPQKLW 
EAFWAVKDTMQAQDN I TSARLLQQEVLQNVSDAESCYLVHTLLEF YLKTVFKNYHNRTVE VRTLKS FSTL 
ANNFVLIVSQLQPSQENEMFSIRDSAHRRFLLFRRAFKQLDVEAALTKALGEVDILLTWMQKFYKL 
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Sequence comparison of the above protein sequences yields the following sequence 
relationships shown in Table 6B. 



Table 6B. Comparison of NOV6a against NOV6b. 


Protein Sequence 


NOV6a Residues/ 
Match Residues 


Identities/ 

Similarities for the Matched Region 


NOV6b 


I .153 
1..206 


136/206 (66%) 
138/206 (66%) 



5 Further analysis of the NOV6a protein yielded the following properties shown in 

Table 6C. 



Table 6C. Protein Sequence Properties NOV6a 


PSort 
analysis: 


0.7480 probability located in microbody (peroxisome); 0.6500 probability located in 
plasma membrane; 0.3000 probability located in Golgi body; 0.2100 probability 
located in mitochondrial inner membrane 


SignalP 
analysis: 


Cleavage site between residues 50 and 5 1 



A search of the NOV6a protein against the GENESEQ database, a proprietary 
10 database that contains sequences published in patents and patent publication, yielded 
several homologous proteins shown in Table 6D. 



Table 6D. GENESEQ Results for NOV6a 


GENESEQ 
Identifier 


Protein/Organism/Length |Patent 
#, Date] 


NOV6a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for 
the Matched 
Region 


Expect 
Value 


AAE07313 


Human cancer-specific Mob-5 
(cMob-5) mutant protein - Homo 
sapiens, 1 54 aa. [ WO200 1551 70-A 1 , 
02-AUG-2001] 


1-153 
1..154 


152/154 (98%) 
152/154 (98%) 


2e-83 


AAB65295 


Human PRO3301 protein sequence 
SEQ ID NO:507 - Homo sapiens, 206 
aa. [WO200073454-A1, 
07-DEC-2000] 


1..153 
1..206 


152/206 (73%) 
152/206 (73%) 


3e-77 


AAB35268 


Human mda-7 protein - Homo j 1 .. 1 53 
sapiens, 206 aa. [WO200 1 05437-A2, ! 1 ..206 
25-JAN-2001] j 


152/206(73%) 
152/206(73%) 


3e-77 


AAU29220 j 


— — — — — -r ~ 

Human PRO polypeptide sequence ;I..I53 

#197 - Homo sapiens, 206 aa. j 1 ..206 

[WO200168848-A2,20-SEP-2001] j 


152/206 (73%) 
152/206 (73%) 


3e-77 
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AAY42304 


Human tumour suppressor protein 
mda-7 - Homo sapiens, 206 aa. 
[WO9947709-A2, 23-SEP-1999] 


1..153 
1..206 


152/206 (73%) 
152/206 (73%) 


3e-77 


In a BLAST search of public sequence databases, the NOV6a protein was found to 
have homology to the proteins shown in the BLASTP data in Table 6E. 


Table 6E. Public BLASTP Results for NOV6a 


Protein 

Accession 

Number 


Protein/Organism/Length 


NOV6a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for 
the Matched 
Portion 


Expect 
Value 


Q96KG4 


Suppression of tumorigenicity 16 
protein - Homo sapiens (Human), 206 
aa. 


1 .153 

1 ..ZUO 


152/206(73%) 


9e-77 


Q13007 


lnterleukin-24 precursor (Suppression 
of tumorigenicity 1 6 protein) 
(Melanoma differentiation associated 
protein 7) (MDA-7) - Homo sapiens 
(Human), 206 aa. 


1..153 
1..206 

i 

i 

1 


152/206(73%) 
152/206 (73%)' 

i 


9e-77 


Q925J3 


Th2-specific cytokine FISP - Mus 
musculus (Mouse), 220 aa. 


21 .153 
35..220 


87/186(46%) 
103/186(54%) 


2e-37 


Q925S4 


Melanoma differentiation associated 
gene-7 - Mus musculus (Mouse), 181 
aa. 


32..153 
7..181 

I 


84/1 75 (48%) 
98/175(56%) 


3e-36 


Q9WVP8 


C49a - Rattus norvegicus (Rat), 183 aa. 


26.. 153 I 
3..183 j 


80/181(44%) 
97/181 (53%) j 

, — A 


6e-33 



PFam analysis predicts that the NOV6a protein contains the domains shown in the 
Table 6F. 



Table 6F. Domain Analysis of NOV6a 






Identities/ 




Pfam Domain 


NOV6a Match Region 


Similarities 


Expect Value 






for the Matched Region 




No Significant Matches Found To Publicly Searchable Domains 



10 Example 7. 

The NOV7 clone was analyzed, and the nucleotide and encoded polypeptide 
sequences are shown in Table 7 A. 
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Table 7A. NOV7 Sequence Analysis 




SEQIDNO:25 jl210bp j 


NOV7a, 
CGI 45473-01 
DNA Sequence 


GAGAGACACTCCCGAGCGCCGTAAATAGAGTCCAAGTGGGCGGAGAGCCGTCCCGCGCCGCCCGCTCA 


TGTCTCTACAGAGCCGACTGTCCGGCCGCCTGGCACAGCTGCGCGCGGCGGGGCAGCTGCTCGTCCCC 
CCGCGCCCCCGGCCCGGACACTTGGCGGGTGCCACGAGGACCCGCAGCAGCACGTGCGGTCCCCCGGC 
GTTCCTGGGCGTGTTCGGCCGCCGTGCGCGGACCTCGGCGGGAGTTGGGGCGTGGGGGGCGGCGGCGG 
TGGGGCGGACAGCCGGGGTGCGCACTTGGGCCCCCCTGGCCATGGCGGCGAAGGTGGACCTGAGCACC 
Trva rw a pTrr a "h.czrz apprv' a & a TrcTTTCTCiAnaciCiCCTCZ anTnapaanr 1 afipftf5na.r;f2aapaTTa 
pmmpmpp 71 71 /^pTTrTP afanr^pn n ftr* a a r , aTf , prr;aPaTnr;aaf:^apaTOfirY2aaartf2rt<^T^^r , Tr'' 
TG AAGGTGGAGGAGCCC AGGT ATAAAAAGG ACAAGC AG CT CAATG AG AAAATCTCCCTG CTCCGCAGC 
GACATCACCAAGCTGGAGGTGGACG CCATCGTCAACGCCG CCAACAGCTCCCTGCTCGGAGG CGGTGG 
CGTGGACGGCTGCATTCATCGGGCCGCCGGCCCCCTGCTTACCGACGAGTGCCGGACCCTGCAGAGCT 
GTAAGACTGGCAAGGCCAAGATCACCGGCGGCTATCGGCTCCCGGCCAAGTACGTCATCCACACAGTG 
GGG C CCATCGCCTACGGGGAGCCCAGTG CCAG CCAGGCTG CCG AGCTCCGCAGCTG CTACCTGAGCAG 
TCTGG ACCTGCTG CTGG AG CACCGG CT CCG CTCGGTGG CG TTCCCCTG CATCTCCACCGGCGTGTTTG 
G CTA CCCCTGTGAGGCGGCCG CCG AGATCGTG CTGG CCACGCTGCG AG AGTGGCTGG AGCAG CACAAG 
GACAAGGACGAGGACATCTACCGGAGCCGGCTCCCCCACTACTTCCCCGTGGCCTGAGGCTCCCGCAG 
CCCACCCTGACOXSGACTGACCCGCCTTCGGGACCCCGCTCCCAGCTCTGAGAGGTCGCCAAAGCCTG 


CAGCCTGGCCTGGGCCTGGCCACCCCTTCTTTCCCTCCGCGCCCCGCCCCCGAGGAGCCTAAT/^AAGA 


TCTCGTTGTGGCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 




ORF Start: ATG at 68 




ORF Stop: TGA at 1007 




SEQ ID NO: 26 


313 aa 


MW at 34074.9kD 


NOV7a, 
CGI 45473-0 1 
Protein 
Sequence 


MSLQSRLSGRLAQLRAAGQLLVPPRPRPGHLAGATRTRSSTCGPPAFLGVFGRRARTSAGVGAWGAAA 
VGRTAGVRTWAPLAMAAKVDLSTSTDWKEAKS FLKGLSDKQREEHYFCKDFVRLKKIPTWKEMAKGVA 
VKVEEPRYKKDKQLNEKISLLRSDITKLEVDAIVNAANSSLLGGGGVDGCIHRAAGPLLTDECRTLQS 
CKTGKAKITGGYRLPAKYVIHTVGPIAYGEPSASQAAELRSCYLSSLDLLLEHRLRSVAFPCISTGVF 
GYPCEAAAE I VLATLREWLEQHKDKDEDI YRSRLPH YFPVA 



Further analysis of the NOV7a protein yielded the following properties shown in 



Table 7B. 



Table 7B. Protein Sequence Properties NOV7a 

PSort \ 0.6106 probability located in mitochondrial matrix space; 0.5199 probability located 

analysis: j in mitochondrial intermembrane space; 0.3430 probability located in microbody 
j (peroxisome); 0.3142 probability located in mitochondrial inner membrane 

SignalP ] Cleavage site between residues 19 and 20 
analysis: i 



A search of the NOV7a protein against the GENESEQ database, a proprietary 
database that contains sequences published in patents and patent publication, yielded 
several homologous proteins shown in Table 7C. 



Table 7C. GENESEQ Results for NOV7a 


GENESEQ 
Identifier 


Protein/Organism/Length |Patcnt 
#, Date) 


NOV7a L. , 
„ . . , Identities/ 
Residues/ c . • , ■ - \ 
jk m ^ ■ Similarities for the 
Match . . . . . n . 
„ . . Matched Region 
Residues b 


Expect 
Value 


AAY58613 


Protein regulating gene expression 


83.291 1209/209(100%) 
1..209 1 209/209 (100%) 


e-1 18 
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rWCWOWSOfi-A? 16-DFC-I9991 








AAB58880 


Breast and ovarian cancer associated 
antigen protein sequence SEQ ID 
588 - Homo sapiens, 133 aa. 
fWO200055173-Al 21-SEP-20001 


67.. 176 
3..112 


110/110(100%) 
110/110(100%) 


3e-57 


ABB49353 


Listeria monocytogenes protein 
#2057 - Listeria monocytogenes, 176 
aa. [WO200177335-A2, 
18-OCT-20011 


153..296 
2.. 148 


76/148(51%) 
100/148(67%) 


8e-34 


AAU58306 


Propionibacterium acnes 
immunogenic protein #19202 - 
Propionibacterium acnes, 246 aa. 
(WO200181581-A2, 01-NOV-2001] 


154..289 
79..218 


69/142 (48%) 
94/142(65%) 


8e-30 


ABG03944 


Novel human diagnostic protein 
#3935 - Homo sapiens, 135 aa. 
[WO200175067-A2, ll-OCT-2001] 


95. .221 
5..131 


72/130(55%) 
85/130(65%) 


le-29 



In a BLAST search of public sequence databases, the NOV7a protein was found to 
have homology to the proteins shown in the BLASTP data in Table 7D. 



Table 7D. Public BLASTP Results for NOV7a 


Protein 

Accession 

Number 


Protein/Organism/Length 


NOV7a 
Residues/ 
Match 
Residues 


| Identities/ 

| Similarities for 

the Matched 

Portion 


i 

Expect 
Value 


Q9UH96 


LRP16 (LRP16 protein) - Homo 
sapiens (Human), 325 aa. 


1.313 
I. .325 


313/325 (96%) 
313/325(96%) 


e-179 j 


Q9BQ69 


LRP1 6 protein - Homo sapiens 
(Human), 243 aa. 


83..313 
I. .243 


231/243(95%) 
231/243 (95%) 


e-130 


Q922B1 


Similar to LRP16 protein - Mus 
musculus (Mouse), 243 aa. 


83..313 
I. .243 


210/243 (86%) 
221/243 (90%) 


e-118 


AAM45760 


LRP16-like protein - Rattus 
norvegicus (Rat), 243 aa. 


83..313 
I. .243 


206/243 (84%) 
218/243 (88%) 


e-115 


AAM73435 


Histone macro-H2Al -related 
protein - Chlorobium tepidum TLS, 
172aa. 


151. .306 
4..169 j 

1 


91/167(54%) 
114/167 (67%) 


6e-43 



PFam analysis predicts that the NOV7a protein contains the domains shown in the 
Table 7E. 
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Table 7E. Domain Analysis of NOV7a 


Pfam Domain 


NOV7a Match Region 


Identities/ 
Similarities 

for the Matched Region 


Expect Value 


Alpp 


170..284 


53/124(43%) 
94/124 (76%) 


l.3e-45 



Example 8. 

The NOV8 clone was analyzed, and the nucleotide and encoded polypeptide 
sequences are shown in Table 8A. 



Table 8A. NOV8 Sequence Analysis 




SEQ1DN0:27 ]732 bp j 


NOV8a, 
CGI 45988-01 
DNA Sequence 


TGACATAAGATACCATGAGTAAAATACTGAGAACA 


GACCCCCGTGTCGCCGCTGCCGCCGGCGCCTGGCCTCCCGCGGCACTCCCGGCTGCGCGCTCCGCTCG 


GCCCCGCCATGCGGQTGAACCTCAGACAGCGGTCCGGGCCCTGGAGCCTTCAGGAAGTGGACGAACAG 
CCGCAGCACCCGCTGCATGTCACCTGCACGGTGGCGGTGGACGAGCGGAGCACCGTGCCCGATCCCAC 
CCAGGTGAAGAACAGACCCAC»GCATTTCGTGGGATGGTCTTGATTTAGGGAAACTCTACACCTGGG 
TCTTGACAGACCCGGATGCTCCAAGCAGGAAGGATCCCCAATACAGGGAATGGCATCATTTCCTGGTG 
GTCCACATGAAGGGCAGTGACATCAGCAGTGGCACAGTCCTCTCCGGATTATGTGGGCTCGGGGTCTC 
CCAAGGCACAGG CATG CACCACCACGCCTGGCTAATTTTTCCAAGGCT^CAGGCCGCTGAAATGTGACG 
AGCCCATCCTCAGCAACCGCTCCXSGAGACCACCGT^ 

TACGCGCTCGGGGTCCCGGTGGCCGGCACGTGTTACCAGGCCGAGTGGGACGACTATGTGCCCAAATT 
GTAGGAGCAGCTGTCTGGGAAGTAGGGGGCAGCTCGGCGACCTGAACCGTCC 




ORF Start: ATG at 145 




ORF Stop: TAG at 682 




SEQ ID NO: 28 


179 aa 


MWat20196.8kD 


NOV8a, 
CGI 45988-0 1 
Protein 

Sequence 1 


MRVNLRQRSGPWSLQEVDEQPQHPLHVTCTVAVDERSTVPDPTQVKNRPTSISWDGLDLGKLYTWVLT 
DPDAPSRKDPQY R E WHH FLWHMKG S D I S SGTVLSG LCGLG VSQGTGMHHHAWL I FP RHR P LKCDE P I 
LS NR S GDHRG K F K V AS P R KK YALG V P VAGTC YQAEWDDY VPKL 



Further analysis of the NOV8a protein yielded the following properties shown in 
Table 8B. 



Table 8B. Protein Sequence Properties NOV8a 


PSort 
analysis: 


0.5277 probability located in microbody (peroxisome); 0.3000 probability located in 
nucleus; 0.1725 probability located in lysosome (lumen); 0.1000 probability located 
in mitochondrial matrix space 


SignalP 
analysis: 


No Known Signal Sequence Predicted 



A search of the NOV8a protein against the GENESEQ database, a proprietary 
database that contains sequences published in patents and patent publication, yielded 
several homologous proteins shown in Table 8C. 
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Table 8C. GENESEQ Results for NOV8a 


GENESEQ 
Identifier 


Protein/Organism/Length (Patent 
#, Date] 


NOV8a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for 
the Matched 
Region 


Expect 
Value 


AAR64268 


Phosphatidylethanolamine binding 
protein - Homo sapiens, 1 87 aa. 
[EP628631-A, 14-DEC-1994) 


1.1 79 
1.180 


141/180 (78%) 
152/180(84%) 


9e-79 


A A P7 1677 


Unman nnr\cnnAPtnonr\laminp nmHino 
nuillall piJUMJIlUCLIlalllslallJ NIC UlJiUIJlK 

protein (PEBP) - Homo sapiens, 1 87 
aa. [WO200218623-A2, 
07-MAR-2002] 


1 1 70 

1..180 


1 40/1 Rf) (77°/^ 
151/180(83%) 


JC" / o 


AAR49943 


Human hippocampal cholinergic 
neurotrophic peptide precursor - 
Homo sapiens, 1 87 aa. 
[WO9405788-A, 17-MAR-1994] 


1..179 
1..180 


140/180 (77%) 
151/180(83%) 


5e-78 


AAR27718 


HCNP precursor protein #2 - Homo 
sapiens, 187 aa. [EP5I1816-A, 
04-NOV-1992] 


1..179 
1.180 


140/180(77%) 
151/180 (83%) 


5e-78 


AAE2I676 


Mouse phosphoethanolamine binding 
protein (PEBP) - Mus musculus, 187 
aa. [WO200218623-A2, 
07-MAR-2002] 


1..179 
1..180 


125/180(69%) 
142/180(78%) 

... . . 


le-69 



In a BLAST search of public sequence databases, the NOV8a protein was found to 
have homology to the proteins shown in the BLASTP data in Table 8D. 



Table 8D. Public BLASTP Results for NOV8a 


Protein 

Accession 

Number 


Protein/Organism/Length 


NOV8a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for 
the Matched 
Portion 


Expect 
Value 


AAH31102 


Prostatic binding protein - Homo sapiens 
(Human), 187 aa. 


1..179 
1..180 


140/180(77%) 
151/180 (83%) 


le-77 


S46485 


phosphatidylethanolamine-binding 
protein - crab-eating macaque, 187 aa. 


1 ..179 
1 ..180 


139/180 (77%) 
151/180(83%) 


2t-ll 


P30086 


Phosphatidylethanolamine-binding 
protein (PEBP) (Neuropolypeptide h3) 
(Hippocampal cholinergic 
neurostimulating peptide) (HCNP) (Raf 
kinase inhibitor protein) (RK1P) - Homo 
sapiens (Human), 1 86 aa. 


3..179 
2..179 


139/178 (78%) 
150/178 (84%) 


3e-77 
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P48737 


Phosphatidylethanolamine-binding 
protein (PEBP) - Macaca fascicularis 
(Crab eating macaque) (Cynomolgus 
monkey), 1 86 aa. 


3..179 
2.J79 


138/178(77%) 
150/178 (83%) 


4e-77 


PI 3696 


Phosphatidylethanolamine-binding 
protein (PEBP) (Basic cytosolic 21 kDa 
protein) - Bos taunis (Bovine), 1 86 aa. 


3..179 
2..179 


134/178(75%) 
148/178 (82%) 


le-73 



PFam analysis predicts that the NOV8a protein contains the domains shown in the 
Table 8E. 



Table 8E. Domain Analysis of NOV8a 


Pfam Domain 


NOV8a Match Region 


Identities/ 
Similarities 

for the Matched Region 


Expect Value 


PBP 


3..171 


71/201 (35%) 
137/201 (68%) 


4.7e-41 



Example 9. 

The NOV9 clone was analyzed, and the nucleotide and encoded polypeptide 
sequences are shown in Table 9A. 



Table 9A. NOV9 Sequence Analysis 




SEQIDNO:29 704 bp 


NOV9a, 
CGI 46452-01 
DNA Sequence 


CTCTTCCACCGGCCCCTCAAGGAGTACTCCTTCCGTTCCGTGCGGGAGGAGACTGGCATGGGGGACAT 


TCCTGACGTCAAG AATG ACTTCG CCTT CATGCTGCACCTC ATCGATCAGTACGACTCCCTCTACTCCA 

AGCGCTTCGCCGTCTTCCTGTCCGAGGTCAGCGAAAGCCGTCTAAAGCAGCTCTACCTCAGCTACAAC 

AAGCTGGAGACCCrcCCCTCCCAGCTCGGCCTGTGCTCAGGCCTCCGTCTGCTGGATGTGTCCCA 

TGGGCTACACTCCCTGCCACCCGAGGTGGGCCTCCTGCAGAACCTACAGCACCTGGCCCTCTCCTACA 

ATGCCCTGGAGGCCCTGCCCGAAGAGCTCTTCTTCTGCCGCAAGCTGCGGACGTTGCTTCTGGGCGAC 

AACCAGCTGAG CCAG CTCTCG CCCCACGTGGGTGC CCTCAG AGCCCTCAG C CGCCTGGAG CTCAAAGG 

CAACCGCTTAGAGGCGCTGCCAGAAGAACTTGGCAACTGTGGGGGGCTCAAGAAGGCXSGGGCTCCnXjG 

TGGAAGACA03CTTTACCAGGGTCTGCCGGC^GAAGTGCGGGACAAGATGGAGGAGGAATGAAGCT^ 

GGTGGGGCCXSTTTTAGGTAGAGCCTTAAAAATGCTTCTGTCCTGGAATCT^ 


ATAGGAAGCCAAGTGGGTCTAGGC 




ORF Start: ATG at 58 


|ORF Stop: TGA at 604 


i 


SEQ ID NO: 30 


182aa jMW at 20391. 2kD 


|NOV9a, 
CG146452-01 i 
Protein 
Sequence 


MGDIPDVKNDFAFMLHLIDQYDSLYSKRFAVFLSEVSESRLKQLYLSYNKLETLPSQLGLCSGLRLLD 
VSHNGLHSLPPEVGLLQNLQHLALSYNALEALPEELFFCRKLRTLLLGDNQLSQLSPHVGALRALSRL 
ELKGNRLEALPEELGNCGGLKKAGLLVEDTLYQGLPAEVRDKMEEE 



Further analysis of the NOV9a protein yielded the following properties shown in 
Table 9B. 
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Table 9B. Protein Sequence Properties NOV9a 


PSort 
analysis: 


0.4500 probability located in cytoplasm; 0.3000 probability located in microbody 
(peroxisome); 0.1000 probability located in mitochondrial matrix space; 0.1000 
probability located in lysosome (lumen) 


SignalP 
analysis: 


No Known Signal Sequence Predicted 



A search of the NOV9a protein against the GENESEQ database, a proprietary 
database that contains sequences published in patents and patent publication, yielded 
5 several homologous proteins shown in Table 9C. 



Table 9C. GENESEQ Results for NOV9a 


GENESEQ 
Identifier 


Protein/Organism/Length (Patent 
#,Datel 


NOV9a | Identities/ 
Residues/ j Similarities for 
Match ; the Matched 
Residues j Region 


Expect 
Value 


1 AAM39906 

J 

i 

i 


Human polypeptide SEQ ID NO 
305 1 - Homo sapiens, 543 aa. 
[WO200153312-A1, 26-JUL-2001] 


4I..182 j 74/142 (52%) 
402..543 j 1 1 1/142 (78%) 


2e-39 


AAU 17987 


Human immunoglobulin polypeptide 
SEQ ID No 1 32 - Homo sapiens, 277 
aa. [WO200155315-A2, 
02-AUG-2001] 


4I..182 
136..277 


74/142 (52%) 
111/142 (78%) 


2e-39 


AAY70473 


Human cyclic nucleotide-associated 
protein- 1 (CNAP-I) - Homo sapiens, 
708aa.[WO200014248-AI, 
16-MAR-2000] 


41 ..182 
567..708 


74/142 (52%) 
111/142(78%) 


2e-39 


AAM41692 


Human polypeptide SEQ ID NO 
6623 - Homo sapiens, 565 aa. 
[WO200153312-A1, 26-JUL-200I] 


4I..182 
424..S65 


74/142 (52%) 
110/142 (77%) 


6e-39 


AAU83653 


Human PRO protein, Seq ID No 124 
- Homo sapiens, 546 aa. 
[WO200208288-A2, 3 l-JAN-2002] 


39..179 
398..538 


76/141 (53%) 
104/141 (72%) 


3e-37 



In a BLAST search of public sequence databases, the NOV9a protein was found to 
have homology to the proteins shown in the BLASTP data in Table 9D. 

10 



Table 9D. Public BLASTP Results for NOV9a 


Protein 

Accession 

Number 

1 


Protein/Organism/Length 


NOV9a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for 
the Matched 
Portion 


Expect 
Value 
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CAD39133 


Hypothetical protein - Homo sapiens 
(Human), 622 aa (fragment). 


41..182 
481. .622 


141/142(99%) 
142/142 (99%) 


le-75 


Q9H5H8 


CDNA: FLJ23420fis, clone 
HEP22352 (Hypothetical 50.2 kDa 
protein) - Homo sapiens (Human), 

AAA a a 
HHH da. 


41..182 
303. .444 


141/142(99%) 
142/142(99%) 


le-75 


AAH31863 


Hypothetical protein - Mus musculus 
(Mouse), 330 aa (fragment). 


41..182 
189..330 


118/142 (83%) 
132/142 (92%) 


2e-62 


Q8R502 


AD) 58 - Mus musculus (Mouse), 
803 aa. 


41..182 
662..803 


73/142 (51%) 
112/142 (78%) 


2e-39 


Q8VE36 


Similar to hypothetical protein j 
DKFZp586J 1 1 1 9 - Mus musculus 
(Mouse), 287 aa (fragment). 


41..182 
146..287 


73/142 (51%) 
112/142 (78%) 


2e-39 



PFam analysis predicts that the NOV9a protein contains the domains shown in the 
Table 9E. 



Table 9E. Domain Analysis of NOV9a 


Pfam Domain 


NOV9a Match Region 


Identities/ 
Similarities 

for the Matched Region 


Expect Value 


LRR 


40..62 


9/25 (36%) 
21/25 (84%) 


0.0068 


LRR 


63..85 


13/25 (52%) 
17/25 (68%) 


0.15 


LRR 


86.. 108 


10/25 (40%) 
18/25 (72%) 


0.33 


LRR 


109-13 1 


10/25 (40%) 
19/25 (76%) 


0.62 



Example 10. 

The NOV 10 clone was analyzed, and the nucleotide and encoded polypeptide 
sequences are shown in Table 10A. 



Table 10A. NOV10 Sequence Analysis 




SEQIDNO:31 |2235 bp ] 


NOV 10a, 
CGI 4673 1-01 
DNA Sequence 


GTTTCCTGTTATACTGCTCTCCAATCCATCATGAACCAGCCAGAGTCTGCCAACGATCCTGAACCCCT 


GTGTGCAGTGTGTGGCCAAGCCCACTCCTTGGAGGAAAACCACTTCTACAGCTATCCAGAGGAAGTGG 
ATGATGACCTCATCTGCCACATCTGCCTGCAGGCTTTGCTGGACCCCCTGGACACTCCGTGTGGACAC 
ACCTACTGCACCCTCTGCCTCACCAACTTCCTGGTGGAGAAGGACTTCTGTCCCATGGACCGCAAGCC 
TCTGGTTCTGCAGCACTGCAAGAAGTCCAGCATCCTGGTCAACAAACTCCTCAACAAGCTACTGGTGA 
CCTGCCCATTCAGGGAGCACTGCACCCAGGTGTTGCAGCGCTGTGACCTCGAGCATCACTTTCAAACC 
AGCTGTAAAGGTGCCTCCCACTACX3GCCTGACCAAAGATAGGAAGAGGCGCTCACAAGATGGCTGTCC 
AGACGGCTGTGCGAGCCTCACAGCCACGGCTCCCTCCCCAGAGGTTTCTGCAGCTGCCACCATCTCCT 
TAATGACAGACGAGCCTGGCCTAGACAACCCTGCCTACGTGTCCTCGGCAGAGGACGGGCAGCCAGCA 
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ATCAGCCCAGTGGACTCTGGCCGG AG CAACCG AACTAGGG CACGGCCCTTTG AGAGATCCACTATTAG 
AAGCAGATCATTTAAAAAAATAAATCGAGCTTTGAGTGTTCTTCGAAGGACAAAGAGCGGGAGTGCAG 
TTGCCAACCATGCCGACCAGGGCAGGGAAAATTCTGAAAACACC^CTGCCCCTGAAGTCTTTCCAAGG 
TTGTACCACCTGATTCCAGATGGTGAAATTACCAGCATCAAGATCAATCGAGTAGATCCCAGTGAAAG 
CCTCTCTATTAGGCTGGTGGGAGGTAGCGAAACCCCACTGGTCCATATCATTATCCAACACATTTATC 
GTGATGGGGTGATCGCCAGAGACGGCCGGCTACTGCCAGGAGACATCATTCTAAAGGTAAAGGGGATG 
GACATCAG CAATGTCCCTCACAACTACGCTGTGCGCTCTCCTGCGGCACCCTG CCAGGTGCTGTGG CT 
G ACTG TG ATG CGTG AACAGAAG TTCCG CAG CAGG AACAATGGACAGG CCCCGGATGCCTACAGACC CC 
GAGATG ACAGCTTT CATGTG ATTCTCAACAAAAGTAGCCCCG AGGAG GAG CTTGG AAT AAAACTGG TG 
CGCAAGGTGGATGAGCCTGGGGTTTTCATCTTCAATGTGCTGGATGGCGGTGTGGCATATCGACATGG 
TCAGCTTGAGGAGAATGACCGTGTGTTAGCCATCAATGGACATGATCTTCGATATGGCAGCCCAGAAA 
GTGCGGCT CATCTG ATTCAGGCCAGTG AAAG ACGTG TTCACCTCG TCGTG TC CCG CCAGGTTCGGCAG 
CGGAGCCCTGACATCTTTCAGGAAGCCGGCTGGAACAGCAATGGCAGCTGGTCCCCAGGGCCAGGGGA 
GAGGAGCAACACTCCCAAGCCTACAATTACTTGTCATGAGAAGGTGGTAAATATCCAAAAAGACCCCG 
GTGAATCTCTCGGCATGACCGTCGCAGGGGGAGCATCACATAGAGAATGGGATTTGCCTATCTATGTC 
ATCAGTGTTGAG CCCGG AGGAGTCATAAG CAG AG ATGG AAGAATAAAAACAGGTGACATTTTG TTGAA 
TG TGG ATGGGGT CG AACTG ACAGAGGTCAGCCGG AGTG AGG CAGTGGCATTATTGAAAAGAACATCAT 
CCTCGATAGTACTCAAAG CTTTGG AAGTC AAAGAGTATG AG CCCCAGG AAG ACTG CAG CAGCC CAG CA 
GCCCTGGACTCCAACCACAACATGGCCCCACCCAGTGACTGGTCCCCATCCTGGGTCATGTGGCTGGA 
AT T ACCACGG TG CT TG TAT AACTG T AAAG AT ATTG TATT ACG AAG AAACA CAG CTGG AAGTC TGGG C T 
TCTGC^TTnTAGGAGGTTATGAAGAATACAATnGAAACAAACCTTTTTTPATPAAATr'PaTTnTTY^Aa 
GGAACACCAGCATACAATGATGGAAGAATTAGGTG.TGGTGATATTCTTCTTGCTGTCAATGGTAGAAG 
T ACAT CAGG AATG AT ACATG C TTG CT TGG CAAG A CTG C TG AAAG AACTTAAAGG AAG AA TT A C TCTAA 
CTATTG TTTCTTGG CCTGGCACTTTTTT ATAGAATCAATGATGGGTCAG AGGAAAACAG 




ORF Start: ATG at 3 1 j (ORF Stop: TAG at 2206 1 




SEQ ID NO: 32 ]725 aa jMW at 80095.8kD 


NOV 10a, 
CG146731-0J 
Protein 
Seauence 


MNQPESANDPEPLCAVCGQAHSLEENHFYSYPEEVDDDLICHICLQALLDPLDTPCGHTYCTLCLTNF 
LVEKDFCPMDRKPLVLQHCKKSSILVNKLLNKLLVTCPFREHCTQVLQRCDLEHHFQTSCKGASHYGL 
TKDRKRRSQDGCPDGCASLTATAPSPEVSAAATISLMTDEPGLDNPAYVSSAEDGQPAISPVDSGRSN 
RTRrXRPFERSTIRSRSFKKINRALSVLRRTKSGSAVANHADQGRENSENTTAPEVFPRLYHLIPDGEI 

T^TJfTMRVnP^P^T.^TRT.Vnr^FTPr.VHT T THH T YPn^UT ARIVSPT T DCnTTT VUHrMnTCHUDUNVa 
lol i\ilNt\VUroCiduD J.Ku VuuOCi 1 rLvnil ±yjn X 1 t\\J\j V -L r\I\LJ\jt\.ijXj tr^jUX X J_»J\ VWurlU J. o IN V lr rllM I /i 

VRSPAAPCQVLWLTVMREQKFRSRIWGQAPDAYRPRDDSFHVILNKSSPEEQI^IKLVRKVDEPGVFI 
FNVLDGGVAYRHGQLEENDR VLAI NGHDLR YGS PES AAHL I Q AS ERRVHLWS RQVRQRS PD I FQEAG 
WNSNGSWSPGPGERSNTPKPTITCHEKWNIQKDPGESLGMTVAGGASHREWDLPIYVISVEPGGVIS 
RDGRIKTGDILLOTDGVELTEVSRSEAVALLK^ 

PSDWSPSWVMWLELPRCLYNCKDIVLRRNTAGSLGFCIVGGYEEYNGNKPFFIKSIVEGTPAYNDGRI 
RCGDILLAVNGRSTSGMIHACLARLLKELKGRITLTIVSWPGTFL 



Further analysis of the NOV 10a protein yielded the following properties shown in 



Table 10B. 



Table 10B. Protein Sequence Properties NOVlOa 


PSort 
analysis: 


0.3000 probability located in microbody (peroxisome); 0.3000 probability located in 
nucleus; 0.1000 probability located in mitochondrial matrix space; 0.1000 
probability located in lysosome (lumen) 


SignalP 
analysis: 


No Known Signal Sequence Predicted 



A search of the NOV 10a protein against the GENESEQ database, a proprietary 
database that contains sequences published in patents and patent publication, yielded 
several homologous proteins shown in Table 10C. 
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Table IOC. GENESEQ Results for NOVlOa 


GENESEQ 
Identifier 


Protein/Organism/Length [Patent 
#, Date| 


NOVlOa 

Residues/ 

Match 


Identities/ 
Similarities for 
the Matched 

Dpoinn 

XVCglUII 


Expect 
Value 


AAB65212 


Human PROl 136 (UNQ574) protein 
sequence SEQ IDNO:219-Homo 
sapiens, 632 aa. [WO200073454-A1, 


101. .725 , 
S..632 


598/628 (95%) 
603/628 (95%) 


0.0 


AAB87545 


Human PROl 136 - Homo sapiens, 
632 aa. [ WO200 1 1 63 1 8-A2, 

Oft MAR 9001 1 


101. .725 
5..632 


598/628 (95%) 
603/628 (95%) 


0.0 


AAU 17394 


Novel signal transduction pathway 
protein, Seq ID 959 - Homo sapiens, 

U7U a<M. y VV WLuU 1 J*r / J J A J , 

02-AUG-200I] 


101. .725 
69..696 

1 

: 


598/628 (95%) 
603/628 (95%) 


0.0 


AAU29I06 


Human PRO polypeptide sequence 
#83 - Homo sapiens, 632 aa. 
[WO200168848-A2, 20-SEP-200I] 


101. .725 "1 
S..632 




598/628 (95%) 
603/628 (95%) 


0.0 


AAY66689 


Membrane-bound protein PROl 136 - 

Homo sapiens, 632 aa. 

[ WO9963088-A2, 09-DEC- 1 999] 


101..725 
5..632 

J 


598/628 (95%) 
603/628 (95%) 

_ . . .. . ... 


0.0 



In a BLAST search of public sequence databases, the NOVlOa protein was found to 
have homology to the proteins shown in the BLASTP data in Table 10D. 



Table 10D. Public BLASTP Results for NOVlOa 


Protein 

Accession 

Number 


Protein/Organism/Length 


NOVlOa 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for 
the Matched 
Portion 


Expect 
Value 


Q8TBB1 


Similar to 

multi-PDZ-domain-containing protein 
- Homo sapiens (Human), 728 aa. 


1..725 
1..728 


721/728 (99%) 
721/728 (99%) 


0.0 


Q96MJ7 


CDNA FLJ3226I fis, clone 
PROST1000343, highly similar to 
Numb-binding protein LNXp80 - 
Homo sapiens (Human), 728 aa. 


1..725 
1..728 


718/728 (98%) 
718/728 (98%) 


0.0 


070263 


NUMB-binding protein LNX (Ligand 
of NUMB-protein X) - Mus musculus 
(Mouse), 728 aa. 


1..725 
I..728 


640/729 (87%) 
673/729(91%) 


0.0 


AAH34737 


Ligand of numb-protein X - Homo 
sapiens (Human), 632 aa. 


101. .725 
5..632 


598/628 (95%) 
603/628 (95%) 


0.0 
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Q9BY20 


Multi-PDZ-domain-containing protein 


101. .725 


597/628 (95%) 


0.0 




- Homo sapiens (Human), 632 aa. 


5..632 


602/628 (95%) 





PFam analysis predicts that the NOV 10a protein contains the domains shown in the 
Table 10E. 



Table 10E. Domain Analysis of NOVlOa 


Pfam Domain 


NOVlOa Match Region 


Identities/ 
Similarities 

for the Matched Region 


Expect Value 


zf-C3HC4 


41. .77 


14/53 (26%) 
26/53 (49%) 


9.8e-06 


PDZ 


274.358 


26/86 (30%) 
62/86 (72%) 


5.7e-ll 


PDZ 


381. .463 


28/84 (33%) 
57/84 (68%) 


4.7e-12 


PDZ 


504..589 


25/88 (28%) 
63/88 (72%) 


3.8e-l3 


PDZ 


635..720 


26/88(30%) 
66/88 (75%) 


l.3e-14 



Example 11. 

The NOV1 1 clone was analyzed, and the nucleotide and encoded polypeptide 
sequences are shown in Table 1 1 A. 



Table 11A. NOV11 Sequence Analysis 




SEQ1DN0:33 \ 


1344 bp | 


NOV 11 a, 
CGI 47048-01 
DNA Sequence 


ATGGACTCAGACTTCTCACATGCCTTCCAGAAGGAACTC7VCCTGTGTCATCTGTTTGAACTACCTGGT 
AGACCCTGTCACCATCTCCTGTGGGCACAGCre 

CCCAAAGTCCTGCAAACTGCCCTGCATGCAGGGAACCATCACCGAAAATGGACTTCAAAACCAATATT 
CTTCTG AAG AATTTAGTG ACCATTG CCAGAAAAG CCAGT CTCTGG CAATTCCTG AGCTCTG AG AAACA 
AATATGTGGGACCCATAGGCAAACAAAGAAGATGTTCTG TG ACATGGACAAG AGTCTCC TCTGCTTG C 
TGTGCTCCAACTCTCAGGAGCACGGGGCTCACAAACACCATCCCATCGAAGAGGCAGCTGAGGAACAC 
CGGGAG7VAACTCTTAAAGCAAATGAGGATTTTATGGAAAAAGATTCAAGAAAATCAGAGAAATCTATA 
TGAGGAGGGAAGAACAGCCTTCCTCTGGAGGGGCAATGTGGTTTTACGGGCACAGATGATCAGGAATG 
AGTATAGG AAGCTG CATCCG GTTCTCCATAAGG AAG AAAAACAA C ATTTAG AG AGACTG AAC AAGGAA 
TACCAAGAGATTTTTCAGCAACTCCAGAGAAGTTGGGTCAAAATGGATCAAAAGAGTAAACACTTGAA 
AG AAATGTATC AGGAACTAATGG AAATGTGTCATAAACCAG ATG TGG AG CTG CTCCAG AGTG AG TCCG 
TGCTGCTGCACATGCCCCAGCCTGTGAATCCAGAGCTCACTGCAGGACCCATCACTGGACTGGTGTAC 
AGGCTCAACCX3CTTCCGAGTGGAAATTTCCTTCCATTTTGAAGTAACCAATCACAATATCAGGCTCTT 
TGAGGATGTGAGAAGTTGGATGTTTAGACGTGGACCTTTGAATTCTGACAGATCTGACTATTTTGCrc 
CATGGGGAGCCAGGGTCTTCTCCTTTGGGAAACACTACTGGGAGCTGGATGTGGACAACTCTTGTGAC 
TGGG CTCTGGGAGTCTGTAACAACTCCTGG ATAAGGAAG AATAG CACAATGG TTAACTCTG AGG ACAT 
ATTTCTTCTTTTGTGTCTGAAGGTGGATAATCATTTCAATCTCTTGACCACCTCCCCAGTGTTTCCTC 
ACTACATAGAGAAACCTCTGGGCCGGGTTGGTGTGTTTCTTGATTTTGAAAGTGGAAGTGTGAGTTTT 
TTG AATGTCAC CAAG AGTTC CCTCATATGG AGTTACCCAG CTGG CTCCTT AACTTTT C CTGTCAGG CC 
TTTCTTTTACACTGGCCACAGATGATCAGGATTAAGAAAACTTACTGTTTGG 


]ORF Start: ATG at 1 j jORF Stop: TGA at 1 3 1 5 
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SEQIDNO:34 |438 aa 


MWat5H24.8kD 


NOV! la, 
CGI 47048-01 
Protein 
Sequence 


MDSDFSHAFQKELTCVICLNYLVDPVTICCGHSFCRPCLCLSWEEAQSPANCPACREPSPKMDFKTNI 
LLKNLVTIARKASLWQFLSSEKQICGTHRQTKKMFCDMDKSLLCLLCSNSQEHGAHKHHPIEEAAEEH 
REKLLKQMRILWKKIQENQRNLYEEGRTAFLWRGNWLRAQMIRNEYRKLHPVLHKEEKQHLERLNKE 
YQEIFQQLQRSWVKMDQKSKHLKEMYQELMEMCHKPDVELLQSESVLLHMPQPVNPELTAGPITGLVY 
R LNR FR VE I S FH FE VTNHN I RLFED VRS WM FR RG PLNS DR S D Y FAAWG AR V FS FG KH Y WE LDVDNS CD 
WALGVCNNSWIRKNSTMVNSEDIFLLLCLKVDNHFTJLLTTSPVFPHYIEKPLGRVGVFLDFESGSVSF 
LNVTKSSLIWSYPAGSLTFPVRPFFYTGHR 



Further analysis of the NOV1 la protein yielded the following properties shown in 
Table 11 B. 



Table 11B. Protein Sequence Properties NO VI la 

PSort 1 0.4500 probability located in cytoplasm; 0.3233 probability located in microbody 

analysis: J (peroxisome); 0.1000 probability located in mitochondrial matrix space; 0.1000 
| probability located in lysosome (lumen) 

SignalP j No Known Signal Sequence Predicted 
analysis: ] 



A search of the NOV! la protein against the GENESEQ database, a proprietary 
database that contains sequences published in patents and patent publication, yielded 
several homologous proteins shown in Table 1 1 C. 



Table 11C. GENESEQ Results for NOVlla 


GENESEQ 
Identifier 


1 

| Protein/Organism/Length [Patent 
l#,Date| 


NOVlla 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for the 
Matched Region 


Expect 
Value 


ABG 15486 


! 

Novel human diagnostic protein 

#15477 - Homo sapiens, 414 aa. 

[WO200175067-A2, ll-OCT-2001] 


S6..246 
224..414 


191/191 (100%) 
191/191 (100%) 


e-lll 


ABG 15487 


Novel human diagnostic protein 
#1 5478 - Homo sapiens, 369 aa. 
[WO200175067-A2, ll-OCT-2001] 


24..169 
54.. 199 


139/146(95%) 
142/146 (97%) 


2e-81 


AAR15148 


Ro/SSA autoantigen - Homo 
sapiens, 475 aa. [W09117171-A, 
14-NOV-1991] 


11. .436 
12..449 


146/443 (32%) 
226/443 (50%) 


4e-54 


AAB429I9 ' 

■ 


Human ORFX ORF2683 
polypeptide sequence SEQ ID 
NO:5366 - Homo sapiens, 477 aa. 
[WO200058473-A2, OS-OCT-2000] 


4..436 

5..459 | 


138/461 (29%) 
230/461 (48%) 


4e-53 


AAM48396 


Human SSA-56kDa protein - Homo 
sapiens, 485 aa. [WO200188I28-A1, 
22-NOV-2001] 


8..432 
9..4S4 


135/454 (29%) 
217/454 (47%) 


5e-47 
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In a BLAST search of public sequence databases, the NOV1 la protein was found to 
have homology to the proteins shown in the BLASTP data in Table 1 ID. 



Table 1 ID. Public BLASTP Results for NOVlla 


Protein 

Accession 

Number 


Protein/Organism/Length 


NOVlla 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for 
the Matched 
Portion 


Expect 
Value 


Q96BQ3 


Hypothetical 52.3 kDa protein - 
Homo sapiens (Human), 446 aa. 


1..438 

1 A A 

1 ..446 


438/446 (98%) 

A D lA A £ /t\Ot%/\ 

438/446 (98%) 


0.0 


Q9NS80 


RING finger protein 18 
(Testis-specific ring-finger protein) - 
Homo sapiens (Human), 452 aa. 


1..437 


230/451 (50%) 


e-125 


BAC04185 

i 

1 


CDNA FLJ36180 fis, clone 
TESTI2026605, weakly similar to 52 
KDA RO PROTEIN - Homo sapiens 
(Human), 468 aa. 


3..433 
4..445 


148/445 (33%) 
236/445(52%) 

i 
J 


7e-64 


Q9BSJ1 


Similar to ring finger protein 1 8 - 
Homo sapiens (Human), 293 aa. 


168..437 
9..292 


128/284(45%) 
182/284(64%) 


3e-63 


AAM63957 


BIA1 protein - Homo sapiens 
(Human), 468 aa. 


4„433 
5..442 


1 — j 

150/446(33%) 
231/446(51%) 


,., „ 

3e-62 



PFam analysis predicts that the NOV 1 la protein contains the domains shown in the 
Table HE. 



Tabic HE. Domain Analysis of NOVlla 


Pfam Domain 


NOVlla Match Region 


Identities/ 
Similarities 

for the Matched Region 


Expect Value 


zf-C3HC4 


1 5.-55 


18/54(33%) 
35/54 (65%) 


5.7e-10 


zf-B_box 


88..129 


14/48 (29%) 
26/48 (54%) 


1.38-06 


SPRY 


326..437 


28/157(18%) 
77/157(49%) 


5.8e-09 



Example 12. 

The NOV 12 clone was analyzed, and the nucleotide and encoded polypeptide 
sequences are shown in Table 1 2 A. 
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Table 12 A. NOV12 Sequence Analysis 



2711 bp X 



jSEQ ID NO: 35 



NOV 12a, 
CGI 47246-01 
DNA Sequence 



ATGGAGGAAATTAAACCTGCCTCTGCTTCTTGTGTCTCAAAAGAAAAACCCAGTAAGGTATCAGATCT 
CATCAGTCGCTTTGAAGGAGGCAGCTCATTATCAAATTATAGTGATTTGAAGAAAGAGTCTGCTGTGA 
ACCTAAATGCTCCTAGAACCCCAGGAAGGCATGGATTGACAACCACACCTCAACAAAAACTCCTCTCC 
C AG CACTTGCCACAG AGG CAGGG AAATGATACAGATAAG ACTCAGGG TGCACAGACTTGTGTGGCCAA 
CGGTGTAATGGCAGCACAAAACCAGATGGAATGTGAGGAGGAGAAAGCTGCCACTCTTAGCTCAGATA 
CTTCTATTCAAGCTTCTGAACCCTTGCn'TGATACGCACATAGTGAATGGAGAAAGAGATGAAACTGCC 
ACAGCTCCTGCATCACCCACAACAGACAGCTGTGATGGAAATGCTTCTGACAGTAGCTACAGGACTCC 
AGGCATAGGCCCAGTGCTCCCCCTAGAAGAAAGAGGGGCAGAAACAGAAACCAAGGTACAAGAGAGGG 
AAAATGGGGAAAG CC CTCTGG AACTGGAGC AGCTGGACCAG CACCATGAG ATG AAGGAGACTAATG AG 
CAAAAACTTCACAAAATAG CCAATG AACTTTTG CTTACTGAAAG AGCTTATGTCAACCGACTTGACCT 
^ CTT AGATCAGG TAGTATTTTATTG CAAACTG TTGG AAG AAGCAAACCG AGG CTCGTTTCCAG CAGAGA 
\ TGGTGAATAAAATCTTTTCTAATATTTCATCAATAAATGCCTTCCATAGTAAATTCCTCTTG CCAGAG 
j CTGG AGAAACG AATG CAAG AATGGG AAACTACTCCTAGAATTGG AGACATC CTTCAGAAATTGG CACC 
j ATTC CTTAAG ATGTATGG AG AATATGTG AAAGGATTTG ATAATG CAATGG AATTGGTTAAAAACATGA 
\ C AG AACG TATTCCCCAGTTCAAATCAGTGGTTG AAGAAATTCAG AAACAG AAAATCTG TGGG AGCTTA 
]ACTTTGCAGCATCACATGCTAGAACCTGTTCAGCGGATTCCCCGGTATGAGATGCTCCTTAAGGACTA 



i T CTAAGG AAATTGCCTCCTGATT C CCTGG ACTGGAATGATGCT AAAGAATCACTTG AAATTATATCTA 
J CAG CAGCAAG CCATTCTAATAGTG CAAT AAGGAAAATGGAGAAC CTAAAG AAACTCTTAGAGATTTAT 

|gaaatgttgggagaagaagaagacattgtgaacccttcaaatgaactaataaatgaaggacagatcct 

] CAAACTAG CTG CTCGGAACACTT CAG CACAAGAACGCTACCTTTTCTTATTCAACAACATC 

Uctgtgtgcccaaatccagcitggtaggctctaaattcactvgttcgaaccagggttggcattgatgga 
Satgaaaattgtagagactcaaaatgaagaatatccacatactttccaggtgtctgggaaagagagaac 

j ACTGGAACTGCAGGCCAGTTCTG CG CAAG ACAAAG AAG AATGG AT CAAGG CCCTTC AAG AAACCATCG 
i ATGCTTTTCATCAAAGGCATGAAACCTTCAGAAATGCAATTG CAAAGGATAATG ACATTCACTCAGAG 
! G T TT CT ACTG CTG AG CTAGGG AAAAG AG CCCCAAG ATGG ATCCGAGATAATG AAGTG ACAATGTGTAT 
I G AAATGTAAAG AACCTTTCAATG CACTG ACACGAAGGAGG CATCATTGTCGAGC ATGTGG ATATGTGG 
| TTTG TTGG AAATGCT CCG ACTAC AAAG CT CAACTTGAATATG ATGGTGGT AAATTGAG CAAAGTTTGT 
"i AAAG ACTG TT ATCAAATCATAAG TGGATTCACAGACAGTG AAG AAAAG AAAAG AAAAGGAATTTTAGA 
] G ATTG AATCAG CAG AAGTATCTGGAAACAGTGTGGTGTG CAG CTTTCTTCAGT ATATGG AGAAGTCAA 
lAACCTTGGCAGAAAGCTTGGTGTGTGATCCCCAAGCMGACCCTCTTGTGCTGTACATGTATGGTGCC 
] CCCCAGGACGTCAGAGCCCAGGCCACCATTCCACTTCTGGGCTATGTGGTGGATGAAATG CCAAGGAG. 
IcXSCAGACCTGCCACACAGTTTCAAACTGACCCAGTCTAAGTCCGTGCACAGCTTTGCrc 
] AGG AACTG AAG CAG AAG TGGCTG AAAGTCATCCTTTTAGCTG TCACAGGTG AG ACACCAGGTGGTCCA 
^AATGAGCATCCAGCCACCTTGGATGATCATCCTGAACCTAAGAAAAAATCAGAATGCTGAACTCCTCC 



, AGGACCAGCCATGGTGTGGAGGTCTCAGGACTTACAGCTCAAGACATTCCCAGCTCTTCTTACACATC 



jTGCTAGCACTTTATGTTGAAAAATATAGGCCCATAAATGCATCTTTTGAGGACTATTTTCCTATGTTT 



| ATG T ACTCTT AGTG AAATTAGTG TG CAG AGT CATTCTAC CGAT AAAGTTTTG AAAT AATGTGAAAACT 



j GGAGCATTTTTTGAGCTATTCCTTGAATATGTGCTTTTTTGTCTTGAAGAAATGGTGTATCAATTGAT 
i TCTGTCACCGTCAGGTTAGAATGAGCACTTCCATTTAAGAAATCCTTTCATGTCTTCTTCTCTTTC AC 
* ATG T AGGACCTGG AA CAG T TTG AAAGATATACCT CCATG TTG CC AAAAT AG ATCC ATGG 





?ORF Start: ATG at 1 


i 

i 


jORF Stop: TGA at 2302 






jSEQ ID NO: 36 


{767 aa 


jMW at 86651. 3kD 





NOV 12a, 
CGI 47246-01 
Protein 
Sequence 



jMEEIKPASASCVSKEKPSKVSDLISRFEGGSSLSNYSDLKKESAVNLNAPRTPGRHGLTTTPQQKLLS 
jQHLPQRQGNDTDKTQGAQTCVANGVMAAQNQMECEEEKAATLSSDTSIQASEPLLDTHIVNGERDETA 

jtapaspttdscdgnasdssyrtpgigpvlpleergaetetkvqerengespleleqldqhhemketne 
Iqklhkia^elllterayvnrldlldqvvfycklleeanrgsfpaemvnkifsnissinafhskfllpe 
Ilekrmqewettprigdii^klapflkmygeyvkgfdnamelvknmteripqfksvveeiqkqkicgsl 
itlqhhmlepvqripryemllkdylrklppdsldwndakesleiistaashsnsairkmenlkklleiy 
|emu;eeedivnpsnblinegqilklaarntsaqerylflfnnmllycvpksslvgskftvrtrvgidg 
'mkivetqneeyphtfqvsgkertlelqassaqdkeewikalqetidafhqrhetfrnaiakdndihse 
•vstaelgkraprwirdnevtmcmkckepfnaltrrrhhcracgywcwkcsdykaqleydggklskvc 
jkdcyqiisgftdseekkrkgileiesaevsgnswcsflqymekskpwqkawcvipkqdplvlymyga 
?pqdvraqatipli^y\m)emprsadlphsfkltqsksvhsfaadseelkqkwlkvillavtgetpggp 

INEHPATLDDHPEPKKKSEC 



Further analysis of the NOV 12a protein yielded the following properties shown in 
Table 12B. 
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Table 12B. Protein Sequence Properties NOV12a 


PSort 
analysis: 


0.7000 probability located in nucleus; 0.1000 probability located in mitochondrial 
matrix space; 0.1000 probability located in lysosome (lumen); 0.0000 probability 
located in endoplasmic reticulum (membrane) 


SignalP 
analysis: 


No Known Signal Sequence Predicted 



A search of the NOV 12a protein against the GENESEQ database, a proprietary 
database that contains sequences published in patents and patent publication, yielded 
several homologous proteins shown in Table 12C. 



Table 12C. GENESEQ Results for NOV12a 


GENESEQ 
Identifier 

1 


Protein/Organism/Length (Patent 
#, Date] 


NOV12a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for 
the Matched 
Region 


Expect 
Value 


I AAU795I5 


Human guanine-nucleotide exchange 
factor (GEF), 38646 - Homo sapiens, 
766 aa. [WO200220765-A2, 
14-MAR-2002] 


I..767 
I..766 


763/767 (99%) 
764/767 (99%) 


0.0 


AAY5I248 


Rat actin-binding protein frabin - 
Rattus sp, 766 aa. [JP1 1346775-A, 
21 -DEC- 1999] 


1..767 
1..766 


634/767 (82%) 
682/767(88%) 


0.0 


AAU2I630 

t 
t 
1 


Novel human neoplastic disease 
associated polypeptide #63 - Homo 
sapiens, 465 aa. [ WO200 1 55 1 63-A 1 , 
02-AUG-2001] 


303. .767 
1..465 


459/465 (98%) 
460/465 (98%) 


0.0 


AAU 17094 


Novel signal transduction pathway 
protein, Seq ID 659 - Homo sapiens, 
319aa.(WO200154733-Al, 
02-AUG-2001] 


467..767 
I9..319 


298/301 (99%) 
298/301 (99%) 


e-178 


AAU27818 


Human full-length polypeptide 
sequence #143 - Homo sapiens, 725 
aa. [WO200I64834-A2, 
07-SEP-200I] 


164. .744 
120..706 


278/609 (45%) 
378/609(61%) 


e-142 



In a BLAST search of public sequence databases, the NOV12a protein was found to 
have homology to the proteins shown in the BLASTP data in Table 12D. 
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Table 12D. Public BLASTP Results for NOV12a 


jr ■ uiciii 

Accession 
Number 


Protein/Organism/Length 


NOV12a j Identities/ 
Residues/ j Similarities for 
Match j the Matched 
Residues ! Portion 


Expect 
Value 


Q96M96 


CDNA FLJ32732 fls, clone 
TESTI200 1 1 4 1 , highly similar to 
Rattus norvegicus actin-fi lament 
binding protein Frabin mRNA - Homo 
sapiens (Human), 766 aa. 


1 ..767 762/767 (99%) 
1..766 763/767(99%) 

i 


0.0 


Q91ZT5 


Actin-binding protein frabin-alpha - 
Mus musculus (Mouse), 766 aa. 


1..767 1642/767(83%) 
1..766 j 692/767 (89%) 


0.0 


088387 


Actin-filament binding protein Frabin - 
Rattus norvegicus (Rat), 766 aa. 


1..767 ] 634/767 (82%) 
1 -766 j 682/767 (88%) 


0.0 


Q91ZT4 


Actin-binding protein frabin-beta - 
Mus musculus (Mouse), 603 aa. 


1..589 1 480/589 (81%) 
1..588 ;520/589(87%) 


0.0 


Q91ZT3 


Actin-binding protein frabin-gamma - 
Mus musculus (Mouse), 504 aa. 


1..504 j 402/504 (79%) 
1..503 j 439/504 (86%) 


0.0 



PFam analysis predicts that the NOV 12a protein contains the domains shown in the 
Table 12E. 



Table 12E. Domain Analysis of NOV12a 


Pram Domain 


NOV12a Match Region 


Identities/ 
Similarities 

for the Matched Region 


Expect Value 


RhoGEF 


210..393 


75/209(36%) 
155/209(74%) 


4.3e-57 


PH 


424..522 


30/99 (30%) 
80/99 (81%) 


1.5e-16 


DAG_PE-bind 


556..602 


12/51 (24%) 
28/51 (55%) 


0.63 


FYVE 


555..621 


32/72 (44%) 
54/72 (75%) 


l.le-23 


PH 


645..741 


23/97(24%) 
69/97 (71%) 


1.2e-12 



Example 13. 

The NOV 13 clone was analyzed, and the nucleotide and encoded polypeptide 
sequences are shown in Table 1 3 A. 
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Table 13A. NOV13 Sequence Analysis 




SEQ ID NO: 37 


12 J 8 bp j 


NOV 13a, 
CG147651-01 
DNA Sequence 


GAGCCCGTCCGGACTTCCCCGATCCCAGCCTTCTCTCCTTTGAAAACACTAAGAATGACATCACTGCA 


TCAGTTTTTACTAGAGCCAATCACCTGTCGTGCCTGGAACAGGGATCGTACCCAGATTGCCCTCAGTC 
CTG ATAAT C AGG AAG CG CACATCTATAAG AAGCATGGGAGCCAG CGAGTG AAAGCTCGTG AACTCAGT 
GAGCACAATGGACATATCACAGGCATTCACTGGGCTCCCAAGAGCGACCGCATCGTCACTTGCGGGGT 
AG A CTG C AATG C CTATG TCTGGAGTCAGAAAGATGG TGTCTGG AAG CCAACCCTGGTG ATCCTT AG AA 
TT AATCGTG C AG CT ACTTTTGTG AAGTGGTCCCCG CTAG AG AACAAATTTGCTGTGGG AAGTGG AG CA 
C ATGACTCATTTGTTTG TTAC TTTG AGT CTG AAAATGACTGGTGGGT AAG CAAGCATATTAAAAAGCC 
GATTCGCTCCACAGTCCTCAGCTTGGATTGGCATCCCAACAATGTTTTGCTGGCAGCAGGATCATGTG 
ACTTCAAATG CAG AGTGTTTTCTG CTTACATTAAAG AAGTGGATGAAAAG CCAGCCAG CATG CC CTGG 
GGCACCAAGATGCCTTTTGGGCAGCTGATGTCAGAGTTTGGTGGCAGTGGCACCGGTGGCTGGGTCCA 
CGGGGTAAG CTT CT CTGC CAGTGGG AG CCG CCTGG CCTGGGTCAG C CACGACAGCACCGTTTCAG CCA 
CG A CAG CA CCGTTATCTG TTG CTGATG CCTCAAAAAGTGTGCAGG T CTCAATTCTG AAGACAG AGTTC 
CTACCACTCCTGAGTGTGTCATTTGTCTCAGAGAACAGTGTCGTGGCTGCTGGCCATGACTGCTACCC 
AATGCTCTTTAATTATGATGACCG CGG CTGCCTGACCTTCGTCTCCAAGTTAG ACATTCCAAAACAGA 
GC^TCCAACG(^CATGTCTGCC^TAGAACACTTCCX5C7U\OVTGGAC^CGAGGGCCACGArrGAGGAC 
CA<^CATGGCCTTGGAGAGGCTGCACC^GAATAGC^TCACTCACGTCTCTATTTATGAGGTAGAC^A 
GCAAGGTTGTCGCAAATTTTGCACTACTGGCATTGATGGAGCCATGACAATTTGGGATTTCAAGACCC 
TCGAGTCTTCCATCCAGGTCCTCCACATAATGTGAAGCTGAGTGAGCCTTCGCCATCTAGCA 




ORF Start: ATG at 55 


jORF Stop: TGA at 1189 




SEQ ID NO: 38 


378 aa |MW at 42383.8kD 


NOV 13a, 
CGI 4765 1-01 
Protein 
Sequence 


MTSLHQFLLEPITCRAWNRDRTQIALSPDNQEAHIYKKHGSQRVKARELSEHNGHITGIHWAPKSDRI 
VTCGVDCNAYVWSQKDGVWKPTLVILRINRAATFVKWSPLENKFAVGSGAHDSFVCYFESENDWWVSK 
HIKKPIRSTVLSLDWHPNNVLLAAGSCDFKCRVFSAYIKEVDEKPASMPWGTKMPFGQLMSEFGGSGT 
GGWVHGVSFSASGSRLAWVSHDSTVSATTAPLSVADASKSVQVSILKTEFLPLLSVSFVSENSWAAG 
HDCYPMLFNYDDRGCLTFVSKLDIPKQSIQRNMSAIEHFRNMDTRATIEDHNMALERLHQNSITHVSI 
YEVDKQGCRKFCTTGIDGAMTIWDFKTLESSIQVLHIM 



Further analysis of the NOV 1 3a protein yielded the following properties shown in 
Table 13B. 



Table 13B. Protein Sequence Properties NOV13a 


PSort 
analysis: 


! 0.7480 probability located in microbody (peroxisome); 0.4321 probability located in 

! mitochondrial matrix space; 0.1 127 probability located in mitochondrial inner 

] membrane; 0.1 127 probability located in mitochondrial intermembrane space 
— i ■ . 


SignalP 
analysis: 


1 No Known Signal Sequence Predicted 

1. 



A search of the NOV 1 3a protein against the GENESEQ database, a proprietary 
database that contains sequences published in patents and patent publication, yielded 
several homologous proteins shown in Table 13C. 



Table 13C. GENESEQ Results for NOV13a 


GENESEQ 
Identifier 


Protein/Organism/Length [Patent 
#,Date] 


NOV13a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for 
the Matched 
Region 


Expect 
Value 
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ABG27943 


Novel human diagnostic protein 
#27934 - Homo sapiens, 426 aa. 
[WO200175067-A2, 1 l-OCT-2001] 


3..378 
38..426 


329/395 (83%) 
335/395 (84%) 


0.0 


ABG2720I 


Novel human diagnostic protein 
#27 1 92 - Homo sapiens, 3 1 4 aa. 
[WO200175067-A2, 1 l-OCT-2001] 


S9..378 
1..314 


290/321 (90%) 
292/321 (90%) 


e-167 


ABG21182 


Novel human diagnostic protein 
#21 173 - Homo sapiens, 353 aa. 
[WO200175067-A2, ll-OCT-2001] 


48..370 
6..353 


276/355 (77%) 
283/355 (78%) 


e-155 


ABG34131 


Human ARP2/3 complex 41Kd 
subunit, P41-ARC - Homo sapiens, 
372 aa. [WO200222851-A2, 
21-MAR-2002] 


S..377 
4..371 


235/377 (62%) 
293/377 (77%) 


e-140 


AAW67857 


Human secreted protein encoded by 
gene 51 clone HAPNO80 - Homo 
sapiens, 372 aa. [W09842738-AI, 
01-OCT-1998] 


5..377 
4..371 


235/377(62%) 
293/377 (77%) 


e-I40 


In a BLAST search of public sequence databases, the NOV13a protein was found to 
have homology to the proteins shown in the BLASTP data in Table 1 3D. 


Table 13D. Public BLASTP Results for NOV1 3a 


Protein 

Accession 

Number 


Protein/Organism/Length 


NOV13a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for 
the Matched 
Portion 


Expect 
Value 


Q99PD4 


Suppressor of profilin/p4l of 
actin-related complex 2/3 - Rattus 
norvegicus (Rat), 370 aa. 


3..378 
2..370 


335/376(89%) 
342/376(90%) 


0.0 


Q9R0Q6 


SID329P (Actin related protein 2/3 
complex, subunit 1 A) (41 kDa) - Mus 
musculus (Mouse), 370 aa. 


3..378 
2..370 


334/376 (88%) 
'342/376 (90%) 


0.0 


Q92747 


Actin-related protein 2/3 complex 
subunit 1 A (SOP2-like protein) - 
Homo sapiens (Human), 370 aa. 


3..378 
2..370 


336/376(89%) 
341/376(90%) 


0.0 


Q9BU00 


Hypothetical 44.0 kDa protein - Homo 
sapiens (Human), 401 aa (fragment). 


5..377 
33..400 


235/377 (62%) 
293/377 (77%) 


e-140 


015143 


ARP2/3 complex 41 kDa subunit 
(P41-ARC) (Actin-related protein 2/3 
complex subunit 1 B) - Homo sapiens 
(Human), 372 aa. 


S..377 
4..371 


235/377 (62%) j 
293/377(77%) 


e-140 



PFam analysis predicts that the NOV 1 3a protein contains the domains shown in the 
Table 13E. 
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Table 13E. Domain Analysis of NOV13a 


Pfam Domain 


NO VI 3a Match Region 


Identities/ 
Similarities 

for the Matched Region 


Expect Value 


WD40 


45..81 


8/37 (22%) 
29/37 (78%) 


0.001 


WD40 


135..171 


12/37(32%) 
28/37 (76%) 


0.13 



Example 14. 

The NOV 14 clone was analyzed, and the nucleotide and encoded polypeptide 
sequences are shown in Table 14A. 



Table 14A. NOV14 Sequence Analysis 




SEQIDNO:39 


1 1707 bp 


1 


NOV 14a, 
CG149303-01 
DNA Sequence 


ACGGATGATGAACAAGCTTTTCATCGGGAACCTGAGCCCCGCCGTCACCGCCGAAGACCTCCGGCAGC 


TCTTTGGGGACAGGAAGCTGCCCCTGGCGGGACAGGTCCTGCTCAAGTCCCGCTACGCCTTCGTGGAC 
TACCCCGACCAGAACTGGGCCATCCGCACCATCGAGACCCTCTCGGGTCAAGTGGAATTGCATGGGAA 
AAT CATGGAAG TTG ATTATT CAG TCTCTATAAAG CTAAGG AGCAGG AACATTCCGATTCG AAATATCC 
CTCCTCACCTGCAGTGGG AGG TG TTGGATGGACTTTTGG CTCAATATGGGACAGTGG AG AATGTGG AA 
CAAGTCAACACAGACACAGAGACCGCTGTTGTCAACGT 

AGCCATGAAGAAGCTAAGCGGGCATCAGTTTGAGAAC«CTACTTCAAGAT1TCCTACATCCCGGATG 
ACGAGGTGAGCTGCCCTTCGCCCCCTCAGCGAGCCCAGCGTGGGGACCACTCTTCCTGGGAGCAAGGC 
CAAGCCCCTGGGGGCTCTTCTCAGGCCZAGACAGATTGATTTCCCACTGCGTGTCCTGTTCCCCACCCA 
G TT TGTTG G TG C CAT C A TCGG AAAGG AGGG CTTGACCATAAAG AACAT CAC TAAG CAG AG C CGG T CCC 
GGG TAGACATCTATAGACAAGAGAACTCCAG AG CTGCAGAGAAG CCTGTCACCATG CATG CCACCCCA 
GAGGGG ACTT CTG AAGCATGCCG CATG ATTC TTG AAATAATGCAGAAAG AGG CAGATGAGGCCAAACT 
AGC CG AAGAGATTCCTCTG AAAATCTTGG CCCACAATGGCTTGGTTGGAAGACTGATTGG AAAAGAAG 
G CAGAAATTTG AAG AAAAATG AACATGAAACAG GG AC CAAG AT AACAATCTCATCTTCG CAGG ATTTG 
AG CATATACAACCCGGAAAGAACCATCACTGTG AAGGGCACAGTCG AGGTCTGTGCCAG TG CTG AG AT 
AG AGATT ATG AAG AAG CTG CG TG AG G C CTTTGAAAATGATACG CTG A CTG TT AAT AC CCA CTTCGG AT 
ACTTCTCCAGCCTGTACCCCCAT(X3CCAGTTTGGCCCGTTCCC^ 

GAGATTGTCAATCTCTTCATCCCAACCCAGGG TGTGGG CGCCATCATCGGG AAGAAAGGGG CACACAT 

CAAACAGCTGGCGAGATTCGTGGGAGCCTCCATCAAGATCGCCCCTGCGAGATCGCCCCTGCGTCAGC 

GGAAGGTCATCATCACCTGGCCACCGGAATCCCAGTTCAAGGCCCAGGGACGGATCTTTGGGAAACTG 

AAAGAAGAAAACTTTTTTAACCCCAAAGAAGACGTGAAGCTGGAAACCCATATCAGAGTGCCCTCTTC 

CACCGCTGGCCX5GGTGATTGGCAAAGGGGGCAAGACCGTGAATGAACTGCAGAATTTAATC^ 

AAGTCATCGTGCCTCGTGACCAAACGCCAGATGAAAATGAGGAAATGATCGTCAGAATTATCGGGCAC 

TTCTTTGCTAGCCAGACTX3CAGAGCGCAAGATCAGGGAAATTGTACA^ 

GAAATACCCTCAGGGAGTCGCCTCACAGCGCAGCAAGTGAGGATCCCACAGGCACAAGCAAAACAACG 




GAAGAAT 








ORF Start: ATG at 5 


|ORF Stop: TGA at 1670 




SEQ ID NO: 40 


555 aa 


MW at 62450.8kD 


NOV 14a, 
CGI 49303-01 
Protein 
Sequence 


MMNKLFIGNLSPAVTAEDLRQLFGDRKLPLAGQVLLKSRYAFVDYPDQNWAIRTIETLSGQVELHGKI 
MEVDYSVSIKLRSRNIPIRNIPPHLQWE^DGLLAQYGTVENVEQVNTDTETAVVNVTYATKEEVKIA 
MKKLSGHQFENHYFKISYIPDDEVSCPSPPQRAQRGDHSSWEQGQAPGGSSQARQIDFPLRVLFPTQF 
VGAIIGKEGLTIKNITKQSRSRVDIYRQENSRAAEKPVTMHATPEGTSEACRMILEIMQKEADEAKLA 
EEIPLKILAHNGLVGRLIGKEGRNLKKNEHETGTKITISSSQDLSIYNPERTITVKGTVEVCASAEIE 
IMKKLREAFENDTLTVNTHFGYFSSLYPHRQFGPFPHHHSYPEQEIVNLFIPTQGVGAIIGKKGAHIK 
QLARFVGASIKIAPARSPLRQRKVIITWPPESQFKAQGRIFGKLKEENFFNPKEDVKLETHIRVPSST 
AGRVIGKGGKTVNELQNLISAEVIVPRDQTPDENEEMIVRIIGHFFASQTAQRKIREIVQQVKQQEQK 
YPQGVASQRSK 
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Further analysis of the NOV 14a protein yielded the following properties shown in 
Table 14B. 



Table 14B. Protein Sequence Properties NOV14a 


PSort 
analysis: 


0.5050 probability located in cytoplasm; 0.3000 probability located in microbody 
(peroxisome); 0.1000 probability located in mitochondrial matrix space; 0.1000 
probability located in lysosome (lumen) 


SignalP 
analysis: 


No Known Signal Sequence Predicted 



A search of the NOV 14a protein against the GENESEQ database, a proprietary 
database that contains sequences published in patents and patent publication, yielded 
several homologous proteins shown in Table 14C. 



Table 14C. GENESEQ Results for NOV14a 


GENESEQ 
Identifier 


Protein/Organism/Length [Patent #, 
Date] 


NOV14a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for 
the Matched 
Region 


i 

! 
1 

j Expect 
i Value 

i 


ABG06795 


Novel human diagnostic protein 
#6786 - Homo sapiens, 594 aa. 
[WO200175067-A2, ll-OCT-2001] 


1..555 
39..594 


507/556(91%) 
526/556 (94%) 


jO.O 

i 
1 


AAU16163 


Human novel secreted protein, Seq ID 
1 1 16 - Homo sapiens, 620 aa. 
[WO200155322-A2, 02-AUG-2001] 


1..555 
22..620 


507/599 (84%) 
526/599(87%) 


0.0 


ABG06794 


Novel human diagnostic protein 
#6785 - Homo sapiens, 614 aa. 
[WO200175067-A2, ll-OCT-2001] 


I..555 
16..614 


507/599 (84%) 
526/599 (87%) 


jO.O 


AAY30649 


A murine c-myc coding region 
determinant binding protein - Mus 
musculus, 577 aa. [W09946594-A2, 
16-SEP-1999] 


2..555 
1..577 


353/579 (60%) 
442/579 (75%) 


0.0 


ABB75054 


Human lung tumour L523S 
recombinant protein sequence SEQ ID 
NO:449 - Homo sapiens, 579 aa. 
[WO2002001 74-A2, 03-JAN-2002] 


2..544 
1..566 


343/567 (60%) 
424/567 (74%) 

' ,i 


0.0 



In a BLAST search of public sequence databases, the NOV 14a protein was found to 
have homology to the proteins shown in the BLASTP data in Table 14D. 
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Table 14D. Public BLASTP Results for NOV14a 


Protein 

Accession 

Number 


Protein/Organism/Length 


NOV14a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for 
the Matched 
Portion 


Expect 
Value 


Q9Y6M1 


Hepatocellular carcinoma 
autoantigen - Homo sapiens 
(Human), 556 aa. 


1..555 
1.556 


507/556 (91%) 
526/556 (94%) 


0.0 


AAD09827 


1GF-II MRNA-BINDING 
PROTEIN 2 - Homo sapiens 
(Human), 598 aa. 


2..S55 
1..598 


506/598 (84%) 
525/598 (87%) 


0.0 


042254 


Zipcode-binding protein - Gallus 
gallus (Chicken), 576 aa. 


2..555 
1..576 


360/583 (61%) 
440/583 (74%) 


0.0 


AAD09826 


IGF-II MRNA-BINDING 
PROTEIN 1 - Homo sapiens 
(Human), 577 aa. 


2..555 
1..577 


355/579(61%) 
442/579 (76%) 


0.0 


073932 


VG 1 RNA binding protein variant D 
- Xenopus laevis (African clawed 
frog), 594 aa. 


2..551 
I..586 


355/586 (60%) 
440/586 (74%) 


0.0 



PFam analysis predicts that the NOV 14a protein contains the domains shown in the 
Table 14E. 



Table 14E. Domain Analysis of NOV14a 


Pfam Domain 


NOV14a Match Region 


Identities/ 
Similarities 

for the Matched Region 


Expect Value 


rrm 


5..71 


24/78 (31%) 
46/78 (59%) 


9.3e-05 


rrm 


84.. 152 


14/77(18%) 
48/77 (62%) 


7.3e-05 


KH-domain 


197..244 


17/49(35%) 
38/49 (78%) 


3.7e-06 


KH-domain 


278..329 


19/52 (37%) 
41/52 (79%) 


1.9e-07 


: KH-domain 

f 


388.-436 


18/49(37%) 
33/49 (67%) 


4.9e-05 


i 

KH-domain 


469..5I9 


18/51 (35%) 
42/51 (82%) 


3.5e-08 
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Example 15. 

The NOV 15 clone was analyzed, and the nucleotide and encoded polypeptide 
sequences are shown in Table 1 5 A. 



Table ISA. NOV15 Sequence Analysis 




SEQ ID NO: 41 ]400 bp 


NOV 15a, 
CGI 493 12-01 
DNA Sequence 


CGACGGCGCCATGAGTCTGACTTCCAGTTCCAGCGGACGAGTTGAATGGATGGCAGCAGTTACCGTTG 
CTGCTGGGACAGCTGCAATTGGTTATCTAGCTTACAAAAGATTTTATGTTAAAGATCATCGAAATAAA 
G CTGTG ATAAACCTTCACATC CAGAAAGACAACCCC AAG ACAGTACATGCTTTTGACATGGAGGATTT 
GGGAGATAATGCTGTGTACTGCCGTTTCTGGAGGTCCAAAAATTCCCATTCTGTGATGGGTCTCACAC 
AAAACACAACGAAGAGACTGGAGTCAACGTGGGACAAATTCCCATTCTGTGATGGGTCTCACACAAAA 
CACAACGAAGAGACTGGAGTCAACGTGGGACCTCTTATCATCAAGAAAAAAGAAACTTAA 




ORF Start: ATG at 11 ( jORF Stop: TAA at 398 




SEQ ID NO: 42 jl29 aa jMW at 14534.4kD 


NOV 15a, 
CGI 493 12-01 
Protein 
Sequence 


MSLTSSSSGRVEWMAAVTVAAGTAAIGYLAYKRFYVKDHRNKAV 

AVYCRFWRSKNSHSVMGLTQNTTKRLESTWDKFPFCDGSHTKHNBETGVNVGPLIIKKKET 


Further analysis of the NOV 15a protein yielded the following properties shown in 
-Tablel 5B. 



Table 15B. Protein Sequence Properties NOVlSa 



PSort \ 0.8598 probability located in mitochondrial intermembrane space; 0.7605 probability 

analysis: j located in mitochondrial matrix space; 0.4691 probability located in microbody 
j (peroxisome); 0.4392 probability located in mitochondrial inner membrane 



SignalP 
analysis: 



■j No Known Signal Sequence Predicted 



1 0 A search of the NOV 1 5a protein against the GENESEQ database, a proprietary 

database that contains sequences published in patents and patent publication, yielded 
several homologous proteins shown in Table 1 5C. 



Table 15C. GENESEQ Results for NOVlSa 


GENESEQ 
Identifier 


Protein/Organism/Length (Patent 
#, Date] 


NOV15a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for 
the Matched 
Region 


Expect 
Value 


AAY36II5 


Extended human secreted protein 
sequence, SEQ ID NO. 500 - Homo 
sapiens, 108 aa. [W09931236-A2, 
24-JUN-1999] 


1..129 
1.108 


99/129(76%) 
103/129 (79%) 


le-50 
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AAW64556 


Human osterocarcinoma cell line U-2 
OS clone HP 10305 protein - Homo 
sapiens, 1 08 aa. [W09821328-A2, 
22-MAY-I998] 


1..129 
1..108 


99/129(76%) 
103/129(79%) 


le-50 


AAY 12490 


Human 5' EST secreted protein SEQ 
ID NU:52 1 - Homo sapiens, 96 aa. 
[WO9906548-A2, ll-FEB-1999] 


1.117 
1..96 


83/117(70%) 

oo/i n /i An/ \ 

88/1 17 (74%) 


7e-4l 


ABG17140 


Novel human diagnostic protein 
#17131 - Homo sapiens, 395 aa. 
[ WO200 1 75067-A2, 1 1 -OCT-200 1 ] 


10.129 
297..395 


80/120(66%) 
87/120(71%) 


3e-40 


ABG17141 


Novel human diagnostic protein 
#171 32 - Homo sapiens, 1 05 aa. 
[WO200175067-A2, 11-OCT-2001J 


22..129 
19.. 105 


78/108 (72%) 
81/108(74%) 


9e-39 


In a BLAST search of public sequence databases, the NOV 15a protein was found to 
have homology to the proteins shown in the BLASTP data in Table 1 5D. 


Table 15D. Public BLASTP Results for NOV15a 


Protein 

Accession 

Number 


| NOV15a 

Protein/Organism/Length J j^f^ 

:j Residues 


Identities/ 
Similarities for 
the Matched 
Portion 


Expect 
Value 


Q9NZ45 


Uncharacterized hematopoietic 
stem/progenitor cells protein 
MDS029 - Homo sapiens (Human), 
108 aa. 


1..129 
1..108 


99/129(76%) 
103/129(79%) 


3e-50 


Q8WUQ5 


Hypothetical 12.1 kDa protein - i 1 ..129 

Homo sapiens (Human), 108 aa. j 1..108 

— — - ■ — - - • - ' ■■ ■ ■ ■ 


86/129 (66%) 
97/129 (74%) 


2e-43 


Q9D0Y0 


1500009M05Rik protein -Mus j 12.. 128 
musculus (Mouse), 135 aa. 137.. 134 


53/119(44%) 
67/1 19 (55%) 


3e-19 


Q9CQB5 


1500009M05Rik protein - Mus j 12.. 128 
musculus (Mouse), 135 aa. j 37.. 134 

; 


53/119(44%) 
67/119(55%) 


5e-19 


AAH32300 


Similar to RJKENcDNA ] 1 2.. 128 
1500009M05 gene - Homo sapiens j 37.. 134 
(Human), 135 aa. J 


54/119(45%) 
66/119(55%) 


7e-19 



PFam analysis predicts that the NOV 1 5a protein contains the domains shown in the 
Table 15E. 



Table 15E. Domain Analysis of NOV15a 






Identities/ 




| Pfam Domain 


NOV15a Match Region 


Similarities 


Expect Value 


i 




Tor the Matched Region 




\no Significant Matches Found To Publicly Searchable Domains 
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Example 16. 

The NOV16 clone was analyzed, and the nucleotide and encoded polypeptide 
sequences are shown in Table 16A. 



Table 16A. NOV16 Sequence Analysis 



SEQ ID NO: 43 



786 bp 



NOV 16a, 
CGI 50951-01 
DNA Sequence 



[CGACAGAAGGGTACGGCTGCCAGAAGACGACAGAAGGGTACGGCTGCGAGAAGACGACAGAAGGGTAC 



1GGCTGCGAGAAGACGACAGAAGGGGGCTCTTCCTCGTTTGCCCCTCGTGTTCATGGGAGCTCGTTTTC 



| TTTTCCTCTAGGCAGAGAAGAGGCG ATGGCGGCGATGGCATCTCTCGGCGCCCTGGCGCTGCTCCTGC 
jTGTCCAGCCTCTCCCGCTGCTCAGCCGAGGCCTGCCTGGAGCCCCAGATCACCCCTTCCTACTACACC 
ACTTCTGACGCTGTCATTTCCACTGAGACCGTCTTCATTGTGGAGATCTCCCTGACATGCAAGAACAG 
GGTC C AG AACATGG CTCTCTATG CTG ACGTCGG TGG AAAAC AATTC CCTG TCACTCGAGG C GAGGATG 
TGGGGCGTTATCAGG TG TCCTGG AGC CTGG ACCACAAGAGCG CCCACG CAGG CACCTATGAGGTTAGA 
TTCTTCG ACG AGGAGTC CTACAGCCTCCT CAGGAAGG CTCAGAGG AATAACGAGGACATTTCCATCAT 
CCCGCCTCTGTTTACAGTCAGCGTGGACCATCGGGGCACTTGGAACGGGCCCTGGGTGTCCACTGAGG 
TGCTGGCTGCGGCGATCGGCCTTGTGATCTACTACTTGGCCTTCAGTGCGAAGAGCCACATCCAGGCC 
[TGAGGGCXSGCACCCCAGCCCTGCCCTTGCTTCCTTCAATAAACATCACAGGACCTGGGACTGCACAGG 



^CTCGNGGGGGGCCCGGTACCCAA 



iORF Start: ATG at 1 62 



]SEQ ID NO: 44 



jORF Stop: TGA at 681 



aa 



;MWat 18998.4kD 



NOV 16a, 
CGI 5095 1-01 
Protein 
Sequence 



NOV 16b, 
CGI 5095 1-02 
DNA Sequence 



jMAAI^LGAIJUjLLLSSLSRCSAEACLEPQITPSYYTTSDAVISTETVFIVEISLTCKNRVQNMALYA 
|DVGGKQFPVTRGQDVGRYQVSWSLDHKSAHAGTYEVRFFDEES YSLLRKAQRNNEDIS 1 1 PPLFTVSV 
DHRGTWNG PWVSTE VLAAAIGLV I YYLAFS AKSH I QA 



SEQ ID NO: 45 



^623 bp 



CGACAGAAGGGTACGGCTGCCAGAAGACGACAGAAGGGTACGGCTGCGAGAAGACGACAGAAGGGTAC 



GGCTGCGAGAAGACGACAGAAGGGGGCTCTTCCTCGTTTGCCCCTCGTGTTCATGGGAGCTCGTTTTC 



TTTTCCTCTAGGC AGAGAAG AGGCGATGGCGG CGATGG CATCTCTCGG CGCC CTGGCG CTG CTC CTG C 



TGTCCAGCCTCTCCCGCTGCTCAGCCGAGGCCTGCCTGGAGCCCCAGATCACCCCTTCCTACTACACC 
ACTTCTGACGCTGTCATTTCCACTGAGACCGTCTTCATTGTGGAGATCTCCCTGACATGCAAGAACAG 
GGTCCAGGTGTCCTGGAGCCTGGACCACAAGAGCGCCCACGCAGGCACCTATGAGGTTAGATTCTTCG 
ACG AGG AG TCCTACAG C CTC CTCAGGAAGG CTCAGAGGAATAACG AGGACATTTCCATCATCC CGCCT 
CTGTTTACAGTCAGCGTGGACCATCGGGGCACTTGGAACGGGCCCTGGGTGTCCACTGAGGTGCTGGC 
TGCXSGCGATCGGCCTTGTGATCTACTACrrTGGCCTTCAGTGCGAAGAGCCACATCCAGGCCTGAGGAA 
GGGCG AATTC C 




ORF Start: ATG at 162 
SEQ ID NO: 46 



jORTStop: TGA at 606 
JMW at 1 624573 k6" J 



NOV 16b, 
CGI 5095 1-02 
Protein 
Sequence 



MAAMASI^ALALLLLSSLSRCSAEACLEPQITPSYYTTSDAVISTETVFIVEISLTCKNRVQVSWSLD 
HKSAHAGTYEVRFFDEESYSLLRKAQRNNEDISIIPPLFTVSVDHRGTWNGPWVSTEVLAAAIGLVIY 
YLAFSAKSHIQA 



Sequence comparison of the above protein sequences yields the following sequence 
relationships shown in Table 16B. 



Table 16B. Comparison of NOV16a against NOV16b. 


Protein Sequence 


NOV16a Residues/ 
Match Residues 


Identities/ 

Similarities for the Matched Region 
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NOV 16b 


26.. 173 


123/148(83%) 




26.. 148 


123/148 (83%) 



Further analysis of the NOV 16a protein yielded the following properties shown in 
Table 16C. 



Table 16C. Protein Sequence Properties NOV16a 



PSort 
analysis: 


0.9190 probability located in plasma membrane; 0.2000 probability located in 
lysosome (membrane); 0.1339 probability located in microbody (peroxisome); 
0.1 000 probability located in endoplasmic reticulum (membrane) 


SignalP 
analysis: 


Cleavage site between residues 24 and 25 



A search of the NOV 16a protein against the GENESEQ database, a proprietary 
database that contains sequences published in patents and patent publication, yielded 
several homologous proteins shown in Table 1 6D. 



Table 16D. GENESEQ Results for NOV16a 


GENESEQ 
Identifier 


j NOV16a 

Protein/Organism/Length |Patcnt j Residues/ 
#,Date) ] Match 

j Residues 


Identities/ 
Similarities for the 
Matched Region 


I 

Expect 
Value 


AAG75579 


Human colon cancer antigen protein 1 .. 1 73 
SEQ ID NO:6343 - Homo sapiens, j 54..226 
226 aa. [ WO200 1 22920-A2, j 
05-APR-2001] j 


173/173 (100%) 
173/173(100%) 


le-95 


AAB43566 


Human cancer associated protein 
sequence SEQ ID NO: 1 0 1 1 - Homo 
sapiens, 187 aa. [WO200055350-A1, 
21-SEP-2000] 


I ..173 
15.. 187 


173/173(100%) 
173/173(100%) 


le-95 


ABP42089 


Human ovarian antigen HAZAG23, 
SEQ ID NO:3221 - Homo sapiens, 
155aa. [WO200200677-A 1 , 
03-JAN-2002] 


19.. 173 
1..155 


149/155(96%) 
150/155(96%) 


le-82 


AAB87645 


Bovine mammary tissue derived 
protein #36 - Bos taurus, 152 aa. 
[WO2001 14553-AI, 01-MAR-200I] 


4..155 
1..152 


145/152(95%) 
149/152 (97%) 


le-80 


AAB87646 


Bovine mammary tissue derived 
protein #37 - Bos taurus, 105 aa. 
[WO2001 14553-AI, 01-MAR-200I] 


77.. 173 
9.. 105 


95/97 (97%) 
97/97 (99%) 

1 


2e-5l 



In a BLAST search of public sequence databases, the NOV16a protein was found to 
have homology to the proteins shown in the BLASTP data in Table 16E. 
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Table 16E. Public BLASTP Results for NOV16a 


Pr fit pin 

Accession 
Number 


Protein/Organism/Length 


NOV16a 
Residues/ 
Match 
Residues 


JU villi llvj/ 

Similarities for the 
Matched Portion 


Expect 
Value 


P51571 


Translocon-associated protein, delta 
subunit precursor (TRAP-delta) 
(Signal sequence receptor delta 
subunit) (SSR-delta) - Homo sapiens 
(Human), 1 73 aa. 


1..173 
1..I73 


173/173(100%) 
173/173 (100%) 


4e-95 


Q07984 


Translocon-associated protein, delta 
subunit nrecursor (TRAP-delta^ 
(Signal sequence receptor delta 
subunit) (SSR-delta) - Rattus 
norvegicus (Rat), 173 aa. 


1..173 
I ..173 


166/173 (95%) 
169/173 (96%} 


9e-92 


Q9D8L3 


Signal sequence receptor, delta - Mus 
musculus (Mouse), 173 aa. 


1..173 
I..173 


165/173(95%) 
168/173 (96%) 


3e-91 


Q9DC94 


Signal sequence receptor, delta - Mus 
musculus (Mouse), 173 aa. 


1.173 
1..173 


164/173 (94%) 
168/173 (96%) 


8e-9l 


Q62186 


Translocon-associated protein, delta 
subunit precursor (TRAP-delta) 
(Signal sequence receptor delta 
subunit) (SSR-delta) - Mus musculus 
(Mouse), 172 aa. 


1..173 
1..172 


164/173(94%) 
167/173 (95%) 


2e-89 



PFam analysis predicts that the NOV 16a protein contains the domains shown in the 
Table 16F. 

5 



Table 16F. Domain Analysis of NOV16a 


Pfam Domain 


NOV16a Match Region 


Identities/ 
Similarities 

for the Matched Region 


Expect Value 


No Significant Matches Found To 


Publicly Searchable Domains 



Example 17. 

The NOV 1 7 clone was analyzed, and the nucleotide and encoded polypeptide 
sequences are shown in Table 17A. 

10 



Table 17A. NOV17 Sequence Analysis 




SEQIDNO:47 


1831 bp | 


NOV 17a, 
CG173328-01 
DNA Sequence 


GCTTGACTCAGACCAAGTCCCATCACTGGTCGCACTGACGGGTGAAGTGGCAGGAGGAGGAGGAGGGG 


CTCCX3GCTGGTCTGTGGTGAGATGGCCTACCAGGTGGTGGAGAAGGGCGCGGCCCTGGGCACGCTGGA 
GTCGG AGCTG CAG C AG AGG CAAAGCAGG CTGG CAG CCCTGG AGGCCCG CG TGG CG CAGCTG CG AGAGG 
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CGCGGG CG C AGCAGG CCCAG CAGG TGG AGGAG TGGCGGGCG CAG AATGCGGTGCAG CGGG CAGCCTAC 
G AGGCG CTG CGCG CGCACGTCGGG CTCCGGG AGG CGG CACTGCGCAGG CTCCAGG AAG AGG CGCG CGA 
CCTGCTGGAGAGGCTCGTGCAGCGCAAGGCGCGCX3CCGCGGCCX5AGCGCAACCTGCGCAACGAGCGCC 
GGG AG CGGG CCAAG CAGGCG CGGGTGTC CCAGG AGCTGAAGAAGGCTG C CAAGCGG ACCGTGAGCATC 
AGCGAGGG C CCGG AC ACCCTAGG CGATGGGATG AGGG AG AG AAGGG AGACTCTGG CTCTGG CCCCTG A 
G CCAG AG C CCCTGG AG AAGG AAG CTTG TGAG AAGTGG AAGAGGCCCTTCAGTTTTAAG AAGAGG AGAG 
GTC^CTCAATTGGGGGAGCCCCTGAGCAGCGATACCAGATCATCCCTGTGTGTGTGGCTGCCCGACTT 
CCTACCCGGGCTCAGGATGTGCTGGATGCCCACCTCTCTGAGGTCAATGCTGTTCGTTTTGGCCCCAA 
CAGCAGCCTCCTGGCCACTGGAGGGGCTGACCGCCTGATCCACCTCTGGAATGTTGTGGGAAGTCGCC 
TGGAGGCCAACCAGACCCTGGAGGGAGCTGGTGGCAGCATCACCAGTGTGGACTTTGACCCCTCGGGC 
TACCAGGTTTTAGCAGCAACTTACAACCAGGCTGCCCAGCTCTGG^GGTGGGGGAGGCACAGTCCAA 
GGAGACACTGTCTGGACACAAGGATAAGGTGACAGCTGCCAAATTCAAGCTAACGAGGCACCAGGCAG 
TGACTGGGAGCCGCGACCGGACAGTGAAGGAGTGGGACCTCGGCCGTGCCTATTGCTCCAGGACCATC 
AATGTCCTTTCCTACTGTAATGACGTGGTGTGTGGGGACCATATCATCATTAGTGGCCACAATGACCA 
GAAGATCCGGTTCTGGGACAGCAGGGGGCCCCACTGCACCCAGGTCATCCCTGTGCAGGGCCGGGTCA 
CCTCCCTGAGCCTC^GCCACGACCAACTGCACCTGCTCAGCTGTTCCCGAGACAACACACTCAAGGTC 
ATCGACCTGCGTGTCAGG\ACATCCGCCAGGTGTTCAGGGCCGATGGCTTCA^ 

GACCAAAGCTGTGTTCAGCCCGGACAGAAGCTATGCACTGGCAGGCTCCTGTGATGGGGCCCTTTACA 
TCTGGGATGTGG ACACCGGG AAACTGGAGAG CAG ACTACAGGGACCCCATTG CGCTGCCGTCAACGCC 
GTGG CCTGG TGCTACTC CGGG AG C CACATGGTG AGCG TGG ACCAGGGCAGGAAGG TTGTGCTCTGG CA 


GCAGGGGTTGGGGTTGGGACTGGAGCTGGCCTTGGGATTTAATGGGGAAGAAGGCCTGGCAGGACCTG 


GCCTGTTTGTTTAAAAATGAAGTATGGGTTGGGGGATTACGCTAGTTTTTCTTTGTATTTTTATCTCT 


ATCTATCTCCTCACTTTTTCTCCCAAAGTAGAAAAAAATGATATCTGAAAAAAAAAAAAAAAA 




ORF Start: ATG at 90 j jORF Stop: TAG at 1 566 




SEQ ID NO: 48 492 aa M W at 54786.4kD 


NOV 17a, 
CGI 173328-01 
Protein 
Sequence 


MAYQWEKGAALGTLESEI/3QRQSRLAALEARVAQLREARAQQAQQVEEWRAQNAVQRAAYEALRAHV 
GLREAALRRLQEEARDLLERLVQRKARAAAERNLRNERRERAKQARVSQELKKAAKRTVS I SEGPDTL 

gex;mrerretijalapepeplekeacekwkrpfsfkkrrghsiggapeqryqiipvcvaarlptraqdv 
ldahlsevnavrfgpnssllatggadrlihlwnwgsrleanqtlegaggsitsvdfdpsgyqvlaat 
ynqaaqlwkvgeaqsketlsghkdkvtaakfkltrhqavtgsrdrtvkewdlgraycsrtinvlsycn 
dwcgdhii isghndqkirfwdsrgphctqvipvqgrvtslslshdqlhllscsrdntlkvidlrvsn 
i rq v fradg f kcg s dwtka v fs p drs y alag s cdgal y i w dvdtg kle s rlqg phcaa vnavawc ysg 
shmvsvdqgrkwlwq 




SEQ ID NO: 49 j 1894 bp 


NOV 17b, 
CGI 73328-02 
DNA Sequence 


GCTTGACTCAGACCAAGTCCCATCACTGGTCGCACTGACGGGTGAAGTGGCAGGAGGAGGAGGAGGGG 


CT CCGG CTGGTCTGTGGTGAGATGGCCTACCAGGTGGTGGAGAAGGGCG CGG CCCTGGGCACGCTGGA 
G T CGG AG CTG CAG CAGAGG CAAAG CAGG CTGG CAG CCCTGGAGG CC CG CGTGGCGCAG CTG CGAG AGG 
CGCGGG CG CAG CAGGCCCAG CAGGTGG AGG AGTGG CGGG CG CAGAATGCGG TG CAG CGGG CAG CCTAC 
GAGGCGCTGCGCGCGCACGTCGGGCTCCGGGAGGCGGCACTGCGCAGGCTCCAGGAAGAGGCGCGCGA 
CCTGCTGG AGAGGCTCG TGCAGCGCAAGGCG CGCGCCG CGGCCGAG CG CAACCTGCG CAACGAGCGCC 
GGGAGCGGGCCAAG CAGGCG CGGGTGTC CCAGGAG CTGAAGAAGG CTG CCAAGCGG ACCGTGAG CATC 
AGCGAGGGCCCGGACACCCTAGGCGATGGGATGAGGGAGAGAAGGGAGACTCTGGCTCTGGCCCCTGA 
GCCAGAGCCCCTGGAGAAGGAAGCTTGTGAGAAGTGGAAGAGGCCCTTCAGGTCTGCCTCAGCCACCT 
CCCTGACGCTGTCCCACTGTGTGGATGTGGTGAAGGGGCTTCTGGATTTTAAGAAGAGGAGAGGTCAC 
TC^TTGGGGGAGCCCCTGAGCAGCGATACCAGATCATCCCTGTGTGTGTGGCTGCCCGACTTCCTAC 
CCGGGCTCAGGATGTGCTGGATGCCCACCTCTCTGAGGTCAATGCTGTTCGTTTTGGCCCCAACAGCA 
GCCTCCIXSGCCACTGGAGGGGCTGACCGCCTGATCCACCTCTG^ 

GCOVACC^GACCCTGGAGGGAGCTGGTGGCAGCATCACCAGTGTGGACTTTGACCCCTCGGGCTACCA 
GGTTTTAGCAGCAACTTACAACCAGGCTGCCCAGCTCTGGAAGGTGGGGGAGGCACAGTCCAAGGAGA 
CACTGTCTGGA(^CAAGGATAAGGTGACAGCTGCC^AATTCAAGCTAACGAGGCACCAGGCAGTGACT 
GGGAG CCGCGACCGG AC AGTG AAGGAGTGGG ACCTCGG CCGTGCCTATTGCTCCAGG ACCATCAATGT 
CCTTTCCTACTGTAATGACGTGGTGTGTGGGGACCATATCATCATTAGTGGCCACAATGACCAGAAGA 
TCCGGTTCTGGGACAGCAGGGGGCCCCACTGCACCCAGGTCATCCCTGTGCAGGGCCGGGTCACCTCC 
CTGAGCCTCAGCCACGACO^CIK3CACCTGCTCAGCTGTTCC(^^ 

CCTGCGTGTCAGCAACATCCGCCAGGTGTTCAGGGCCGATGGCTTCAAGTGTGGTTCTGACTGGACCA 
AAGCTGTGTTCAGCCCGGACAGAAGCTATGCACTGGCAGGCTCCTGTGATGGGGCCCTTTACATCTGG 
GATGTGGACACCGGGAAACTGGAGAGCAGACTACAGGGACCCCATTGCGCTGCCGTCAACGCCGTGGC 
CTGGTGCTACTCCGGGAGCCACATGGTGAGCGTGGACCAGGGCAGGAAGGTTGTGCTCTGGCAGTAGG 
GCCACGACCTGCCTGCCTGGGCTGGAGCTCTTGCCCGAAGCCTGAAGCTTCCTTCGGCGCCATGCAGG 


GGTTGGGGTTGGGACTGGAGCTGGCCTTGGGATTTAATGGGGAAGAAGGCCTGGCAGGACCTGGCCTG 




TTTGTTTAAAAATGAAGTATGGGTTGGGGGATTACGCTAGTTTTTCTTTGTATTTTTATCTCTATCTA 


TCTCCTCACTTTTTCTCCCAAAGTAGAAAAAAATGATATCTGAAAAAAAAAAAAAAAA 




ORF Start: ATG at 90 j jORF Stop: TAG at 1 629 
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SEQ1DNO:50 |513aa MW at 56953.9kD 


NOV 1 7h 
CGI 73328-02 
Protein 
Sequence 


I^YQWEKGAAI^TLESELQQRQSRLAALEARVAQLREARAQQAQQVEEWRAQNAVQRAAYEALRAHV 
G LR EAALRR LQ E E ARDLLERL VQR KARAAAE RNLRNER R E RA KQAR VSQ E LKKAAKRTVS I S EG PDTL 
GDGMRERRETLALAPEPEPLEKEACEKWKRPFRSASATSLTLSHCVDWKGLLDFKKRRGHSIGGAPE 
QRYQI I PVCVAARLPTRAQDVLDAHLSEVNAVRFGPNSSLLATGGADRLIHLWNVVGSRLEANQTLEG 
AGGSITSVDFDPSGYQVLAATYNQAAQLWKVGEAQSKETLSGHKDKVTAAKFKLTRHQAVTGSRDRTV 
KEWDLGRAYCSRTINVLSYCNDWCGDHI I ISGHNDQKIRFWDSRGPHCTQVIPVQGRVTSLSLSHDQ 
LHLLSCSRDNTLKVIDLRVSNIRQVFRADGFKCGSDWTKAVFSPDRSYALAGSCDGALYIWDVDTGKL 
ESRLQGPHCAAVNAVAWCYSGSHMVSVDQGRKWLWQ 



Sequence comparison of the above protein sequences yields the following sequence 
relationships shown in Table 17B. 



Table 17B. Comparison of NOV17a against NOV17b. 


Protein Sequence 


NOV1 7a Residues/ 
Match Residues 


Identities/ 

Similarities for the Matched Region 


NOV 17b 


1..492 
1..513 


409/513(79%) 
409/513(79%) 



5 " 

Further analysis of the NOV 17a protein yielded the following properties shown in 

Table_17C._ 



Table 17C. Protein Sequence Properties NOV17a 


PSort 
analysis: 


03000 probability located in microbody (peroxisome); 0.3000 probability located in 
nucleus; 0.1500 probability located in lysosome (lumen); 0.1000 probability located 
in mitochondrial matrix space 


SignalP 
analysis: 


No Known Signal Sequence Predicted 



1 0 A search of the NOV 1 7a protein against the GENESEQ database, a proprietary 

database that contains sequences published in patents and patent publication, yielded 
several homologous proteins shown in Table 1 7D. 



Table 17D. GENESEQ Results for NOV17a 


GENESEQ 
Identifier 


Protein/Organism/Length [Patent 
#, DateJ 


NOV17a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for 
the Matched 
Region 


Expect 
Value 


AAE23378 


Human intracellular signaling 
(TNTSIG-5) protein - Homo sapiens, 
513 aa. [WO20023 1 1 52-A2, 
18-APR-2002] 


I..492 
1..513 


491/513 (95%) 
491/513 (95%) 


0.0 
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AAE23374 


Human intracellular signaling 
(INTS1G-1) protein - Homo sapiens, 
43 5 aa. [ WO20023 1 1 52- A2, 
18-APR-2002] 


1..414 
1..435 


413/435 (94%) 
413/435 (94%) 


0.0 


AAM41955 


Human polypeptide SEQ ID NO 

6886 - Homo sapiens, 446 aa. 

[ WO200 1 533 1 2-A 1 , 26-JUL-2001 ] 


109..492 
42..446 


383/405 (94%) 
383/405 (94%) 


0.0 


AAM40169 


Human polypeptide SEQ ID NO 
j 33 1 4 - Homo sapiens, 359 aa. 
| [WO200153312-A1, 26-JUL-2001] 


140..482 
1..356 


328/364 (90%) 
329/364 (90%) 


0.0 


ABG07689 ! Novel human diagnostic protein 
j #7680 - Homo sapiens, 429 aa. 
j[WO200175067-A2, ll-OCT-2001] 


112. .487 
1..407 


327/407 (80%) 
332/407(81%) 


e-176 


In a BLAST search of public sequence databases, the NOV 1 7a protein was found to 
have homology to the proteins shown in the BLASTP data in Table 1 7E. 


; Table 1 7E. Public BLASTP Results for NOV17a 


j 

! Protein 
Accession 
Number 


Protein/Organism/Length 


NOV17a 
Residues/ 
Match 
Residues 


i 

Identities/ 
Similarities for 
the Matched 
Portion 


Expect 
Value 


BAC0402I 


CDNA FLJ35698 fis, clone 
SPLEN201 9839, weakly similar to 
TIPD PROTEIN - Homo sapiens 
(Human), 619 aa. 


I. .492 
107..6I9 


490/513 (95%) 
490/513 (95%) 


0.0 


BAC03485 

1 

I 


CDNA FLJ33278 fis, clone 
ASTRO2008508, weakly similar to 
TIPD PROTEIN - Homo sapiens 
(Human), 513 aa. 


1..492 
I ..513 


489/513 (95%) 
489/513 (95%) 


o.o : 


Q96D26 


Hypothetical 52.5 kDa protein - 
Homo sapiens (Human), 472 aa. 


16..491 
5..469 


190/478 (39%) 
278/478 (57%) 


2e-95 


09BR11 


Hypothetical 52.6 kDa protein - 
Homo sapiens (Human), 472 aa. 


16..491 
S..469 


190/478 (39%) 
278/478 (57%) 


2e-95 


Q96JV5 

i 

! 


CDNA FLJ 14948 fis, clone 
PLACE2000164, weakly similar to 
TIPD protein - Homo sapiens 
(Human), 504 aa. 


1..491 
22..501 


191/493 (38%) 
283/493 (56%) 


3e-95 



PFam analysis predicts that the NOV17a protein contains the domains shown in the 
Table 17F. 
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Table 17F. Domain Analysis of NOV17a 


Pfam Domain 


NOV 17a Match Region 


Identities/ 
Similarities 

for the Matched Region 


Expect Value 


WD40 


201. .23 7 


14/37(38%) 
30/37(81%) 


0.0003 


WD40 


287..323 


15/37(41%) 
26/37 (70%) 


0.0022 


WD40 


368..403 


10/37(27%) 
33/37 (89%) 


0.0068 



Example 18. 

The NOV1 8 clone was analyzed, and the nucleotide and encoded polypeptide 
sequences are shown in Table 18A. 



Table 18A. NOV18 Sequence Analysis 




|SEQIDNO:5I ]622 bp j 


NOV 18a, 
CG56101-01 
DNA Sequence 


CTCCTTTCCAAAGAACCATGAGTTCCCACATCAGCCAGAATTACTGCACCGAAGTGGAAGGCGCCGTC 
AGCAGCCTGGTCCACCGGCAGCTGCGGGCTTCCCTTACCTACCTCTCTCTCATCCTCCATTTCTACCG 
CGACGACGTGACCCTGGAGGGCATGGGCCACTTCCGAGAGCTGGCCCAGGAGAAGCGACAGGGCGCCC 
AGAGTCTGTGGAAGACGCAAAACCAGCGCGGAGCCCTCTGCGATGCCATCCAGAAGCCGTCCTGGGAT 
GAAAAGGACAGCAGTTTGGGCGCCCTGCGAGCCGCGTTGGCCCTGGAGACGAACCTGAACCAGGCCCT 
GCTGGATCTGCACGCCCTGGGCGCAAAGCATGCAGACTCTCACCCCTGCGGCTTCCTGGAGAACCACT 
TCCGGCCACATCCCTCTGTCAGACCTGGGAAAGCGTCCACCCGAGCTGCTCCCTTCAACCTCAAGATA 

CACATTCATTCCTTCCCCAGCTCACrACTCCAACAAGGTACa^TATACCAAATATTTAGAGAATTA 
GGATGAACTA 




ORF Start: ATG at 1 8 j JORF Stop: TAG at 603 




SEQIDNO:52 Jl95 aa 


MWat21962.6kD 


NOV 18a, 
CG56101-01 
Protein 
Sequence 


MSSHISQNYCTEVEAAVSSLVHRQLRASLTYLSLILHFYRDDVTLEGMGHFRELAQEKRQGAQSLWKT 
QNQRGALCDAIQKPSWDEKDSSIXjALRAAIJUjETNLNQAIiLDLHAIjGAKHADSHPCGFLENHFRPHPS 
VRPGKASTRAAPFNLKIHFFSFFLFERVSLRVDPWTIDCTTFIPSPAHYSNKVPNIPNI 




SEQ1DN0:53 |502 bp _ 




NOV 18b, 
CG56101-03 
DNA Sequence 


CGGTCCCGCGGGTCTGTCTCTTGCTTCAACAGTGTTTGGACGGAACAGATCCGGGGACTCTCTTCCAG 


CCTCCGACCGCCCTCCGATTTCCTCTCTTCCAGGACATCAAGAAGCCAGCTGAAGATGCAAAACCAGC 


GTGGCGGCCGCGCTCTCTTCTCGGCCATCTCCTGCTTCTGGGACCTGCCAGCACCGTTTTTGTGGTTA 
GCTCCTTCTTGCCAACCAACCATGAGCTCCCAGATTCGTCAGAATTATTCCACCGACGTGGAGGCAGC 
CGTCAACAGCCTGGTCAATTTGTACCTGGAGGCCTCCTACACCTACCTCTCTCTGGGCTTCTATTTCG 
ACCGCGATGATGTGGCTCTGGAAGGCGTGAGCCACTTCTTCCGCGAATTGGCCGAGGAGAAGCGCGAG 
GGCTACGAGCGTCTCCTGAAGATGC^W^CCAGCGTGGGGTAAAACCCCAGACXSCCATGAAAGCTGCC 
ATGGCCCTGGAGAAAAAGCTGAACCC 




ORF Start: ATG at 124 j 


ORF Stop: TGA at 466 




SEQIDNO: 54 Jll4aa 


MWat 13105.7kD 


NOV 18b, 
CG56101-03 
Protein 
Sequence 


MQNQRGGRALFSAISCFWDLPAPFLWLAPSCQPTMSSQIRQNYSTDVEAAVNSLVNLYLQASYTYLSL 
GFYFDRDDVALEGVSHFFRELAEEKREGYERLLKMQNQRGVKPQTP 
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SEQIDNO:55 J723 bpi 


NOV 18c, 
CG56 101-02 
DNA Sequence 


AGTTGTTGCTTATGATGTGTGAGTGAACATATGCCATGCCTGGCCTTTTTTGTGGTTAGCTCCTTCTT 


GCCAACCAACCATGAGCTCCCAGATTCGTCAGAATTATTCCACCGACGTGGAGGCAGCCGTCAACAGC 
CTGGTCAATTTGTACCTGCAGGCCTCCTACACCTACCTCTCTCTGGGCTTCTATTTCGACCGCGATGA 
TGTGGCTCTGGAAGGCX5TGAGCCACTTCTTCCGCGAACTGGCCGAGGAGAAGCGCGAGGGCTACGAGC 
GTCTCCTGAAGATGCAAAACCAGCGTGGCGGCCGCGCTCTCTTCCAGGACATCAAGAAGCCAGCTGAA 
GATG AG TGGGGTAAAACCCCAG ACG CCATG AAAG CTG C CATG ACCCTGG AG AAAAAGCTGAACCAGGC 
CCTTTTGGATCTTCATGCCCTGGGTTCTGCCCGCACGGACCCCCATCTCTGTGACTTCCTGGAGACTC 
ACTTCCTAG ATG AGGAAG TG AAG CTTAT CAAGAAG ATGGG TGAC CACCTGACCAACCTCCACAGGCTG 
GGTGGCCCGGAGGCTGGGCTGGGCGAGTATCTCTTCGAAAGGCTCACTCTCAAGCACGACTAAGAGCC 
TTCTGAGCCCAGCGACTTCTGAAGGGCCCCTTGCAAAGTAATAGGGCTTCTGCCTAAGCCTCTCCCTC 


CAGCCAATAGGCAGCTTTCTTAACTATCCTAACAAGCCTTGGA 




ORF Start: ATG at 80 


jORF Stop: TAA at 605 




SEQlDNO:56 [l75aa: 


MW at 20049.5kD 


NOV 18c, 
CG56101-02 
Protein 
Sequence 


MSSQIRQNYSTDVEAAVNSLVNLYLQASYTYLSLGFYFDRDDVALEGVSHFFRELAEEKREGYERLLK 
MQNQRGGRALFQDIKKPAEDEWGKTPDAMKAAMTLEKKLNQALLDLHALGSARTDPHLCDFLETHFLD 
E E VKL I KKMG DHLTNLHRLGG P EAG LG E Y L FE R LTLKH D 



Sequence comparison of the above protein sequences yields the following sequence 
relationships shown in Table 1 8B. 



! Table 18B. Comparison of NOV18a against NOV18b and NOV18c. 


j 

[ Protein Sequence 


NOV18a Residues/ 
Match Residues 


Identities/ 

Similarities for the Matched Region 


NOV 1 8b 


1..73 
31.108 


49/74 (66%) 
58/74 (78%) 


NOV 18c 


1..131 
1..134 


81/134 (60%) 
97/134 (71%) 



Further analysis of the NOV 1 8a protein yielded the following properties shown in 
Table 18C. 



Table 18C. Protein Sequence Properties NOV18a 


PSort 
analysis: 


0.4500 probability located in cytoplasm; 0.3962 probability located in microbody 
(peroxisome); 0.1832 probability located in lysosome (lumen); 0.1000 probability 
located in mitochondrial matrix space 


SignalP | 
analysis: 


No Known Signal Sequence Predicted 



10 A search of the NOV1 8a protein against the GENESEQ database, a proprietary 

database that contains sequences published in patents and patent publication, yielded 
several homologous proteins shown in Table 18D. 
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Table 18D. GENESEQ Results for NOV18a 


GENESEQ 

liicii unci 


Protein/Organism/Length [Patent 


NOV18a 
Residues/ 

Residues 


Identities/ 
Similarities for 

♦ hp ]Vf atchpfl 

Region 


Expect 

V dlUc 


ABP5I378 


Human MDDT SEQ ID NO 400 - 

T-J /"\ rn /~\ c^nipnc 1 00 
nuiHU DapiCIlb, 1 77 da. 

[WO200240715-A2, 23-MAY-2002] 


I ..13 1 
17 1 SO 


87/134 (64%) 
100/134 nWoi 


3e-38 


AAU29923 


Novel human secreted protein #414 - 

nurno bdpiend, zjo da. 

[ WO200 1 79449-A2, 25-OCT-200 1 ] 


1 ..13 1 
64 1 07 


81/134(60%) 

98/ n 4 n?%i 


7e-35 


ABG 16661 


Novel human diagnostic protein 

H 1 &£k^ r ) - Hnmn csinipnc ^ 1 ^ ail 
rr 1 UUJi nuillV^ oaJJlCllO, J 1 J an. 

[WO200175067-A2, 1 l-OCT-2001] 


1..I31 
159 292 


80/134 (59%) 
96/134 (70%) 

7\7f 1 -7 " \ / \J /VJ 


3e-34 


AAU29888 


Novel human secreted protein #379 - 

Homo sapiens, 261 aa. 

[ WO200 1 79449-A2, 25-OCT-200 1 ] 


1 — 13 1 
86..220 


82/135(60%) 
98/135(71%) 


le-33 


AAU33122 


Novel human secreted protein #3613 

- Homo sapiens, 1 77 aa. 

[WO2001 79449- A2, 25-OCT-2001] 


7..131 
8 .135 


77/128(60%) 
94/128(73%) 


le-32 



In a BLAST search of public sequence databases, the NOV 1 8a protein was found to 
have homology to the proteins shown in the BLASTP data in Table 1 8E. 



Table 18E. Public BLASTP Results for NOV18a 


Protein 

Accession 

Number 


i 

i 

1 

Protein/Organism/Lcngth 


NOV18a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for 
the Matched 
Portion 


Expect 
Value 


SO 1239 


ferritin light chain - rabbit, 1 75 aa. 


1 ..13 1 
1.-134 


87/134 (64%) 
99/134(72%) 


3e-38 


Q9JKP6 


Ferritin - Cavia porcellus (Guinea 
pig), 175 aa. 


1-131 
1..134 


87/134(64%) 
101/134 (74%) 


6e-38 




FRRTL 


ferritin light chain - rat, 1 83 aa. 


1 ..131 
I..134 


87/134 (64%) 
100/134 (73%) 


8e-38 


154774 


ferritin light chain - rat, 183 aa. 


1..131 
1-134 


87/134 (64%) 
100/134(73%) 


le-37 


P0945I 


Ferritin light chain (Ferritin L 
subunil) - Oryctolagus cuniculus 
(Rabbit), 174 aa. 


2..131 
1-133 


86/133 (64%) 
98/133(73%) 


le-37 



PFam analysis predicts that the NOV 1 8a protein contains the domains shown in the 
Table 18F. 
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Table 18F. Domain Analysis of NOVl8a 


Pfam Domain 


NOV18a Match Region 


Identities/ 
Similarities 

for the Matched Region 


Expect Value 


ferritin 


13.131 


54/126 (43%) 
88/126(70%) 


7e-35 



Example 19. 

The NOV19 clone was analyzed, and the nucleotide and encoded polypeptide 
sequences are shown in Table 19A. 



Table 19A. NOV19 Sequence Analysis 




SEQ ID NO: 57 }4721 bp } 


NOV 19a, 
CG56620-01 
DNA Sequence 


AAGTTTTTAATGATACCTGCCGCTCAGGTGGCCTAGGTGGTAGTCATGCCTTGCTTCTACTTACGTAG 


TTGTGGTTCTCTCTTGC CTGAACTAAAG CTTG AAGAGAG AACAG AATTTG CTCATAGG ATATGGGACA 
CACTTCAGAAATTAGGTGCTGTGTATGATGTGAGTCACTATAATGCTTTACTTAAAGTCTATCTTCAA 
AATGAATATAAATTCTCACCAACTGATTTCCTGGCAAAAATGGAGGAAGCAAACATTCAACCAAATCG 
AG TG ACATACCAG AG ATTG ATTGCTTCTTATTG TAATGTAGG AG AT ATTG AAGGTG CCAG CAAG ATTC 
TTGGATTTATGAAAACTMGGATCTCCCAGTTACAGAGGCAGTATTC^GTGCCCTTGTGACAGGGCAT 
GCCAGAGCTGGTGATATC^AGAATGCAGAAAACATTCTCACAGTGATGAGAGATGCCGGAATTGAGCC 
TGGTCCAGACACATACCTCGCATTATTGAATGCATATGCTGAGAAGGGCGACATTGACCATGTTAAGC 
AGACTCTGGAGAAGGTGGAGAAGTTCGAGCTTCACCTTATGGACCGTGATTTACTGCAAATTATTTTT 
AGCTTCAGTAAAGCTGGGTATCTCAGTATGTCTCAGAAATTTTGGAAAAAGTTTACATGTGAAAGAAG 
ATATATTCCAG ATG CAATG AACCTCATTTTACTTTTAGTC ACTGAAAAATTGG AAG ATG TAG CGTTG C 
AAATTTTACTAGCATGCCCCGTATCAAAGGAAGATGGCCCAAGTGTCT 

CACTGTGTGACTATGAATACGCCTGTGGAGAAGCTAACAGACTACTGTAAGAAGTTAAAGGAAGTCCA 
GATGCACTCCTTTCCTCTGCAGTTCACCCTCCATTGTGCrTTACTCGCCAATAAAACTGATTTGGCAA 
AAGCCTTAATGAAGGCTGTGAAGGAGGAAGGTTTTCCTATCAGACCTCACTATTTCTGGCCATTGCTA 
GTTGGACGTCGGAAGGAT^AAAAATGTTCAAGGTATAATTGAAATCCTCAAAGGAATGCAAGAATTGGG 
AG T ACATC CTG ATCAGG AAACATATACAG ATTATG TGATT CCATG CTTTG ATAGTGTAAACTCAG CAC 
G AGCCATTTTG CAGGAAAATGGATGTCTGTCTGATAGTGATATGTTTTCTC AAG CTGG ATTG AG AAGT 
G AAG CAG CAAATGGGAACTTAG ACTTTGTATTATCATTTTTGAAATCAAATACATTGC CCAT CTCX3 CT 
GC^GTCTATAAGAAGTAGCCTACTGCTAGGCTTCAGGAGGTCTATGAATATAAATGTTTGGAGCX3AGA 
TAACAGAATTATTGTACAAGGATGGACGTTATTGCCAGGAGCCTCGAGGACCGACGGAAGCTGTTGGC 
AATTTTCTTTATAACTTGATTGACAGCATGAGTGACTCAGAGGTACAGGCCAAGGAGGAGCATTTGAG 
ACAATACTTCCATCAGCTGGAGAAGATGAATGTAAAAATTCCTGAAAATATCTACAGAGGCATTCX5TA 
ATCTCCTGGAAAGCTACCATGTTCCTGAATTGATTAAGGATGCTCACTTCTTGGTTGAGCGTAAGAAT 
TTAGACTTTCAAAAAACTG TG CAACTTACATCATCTG AATTGG AGTC AACACTTGAAACACTAAAAG C 
TG AAAATCAAC CTATAAG AG ATGTCCTAAAG CAACTCATATTAGTG CTTTG TTCAGAAG AG AATATGC 
AAAAAG CCCTTGAATTGAAAGCAAAATATG AATCCGACATGG TTACTGGTGGCTATG CAGCTTTAATA 
AATTTATG CTGTCGACATG ATAAAGTAG AAG ATG CCTTG AACTTG AAAGAAGAATTTG ACCGCTTAGA 
TTCATCTGCTGTCCTTGACACCGGCAACTATCTAGGCCTTGTAAGAGTATTGGCi^AAGCATGGCAAGC 
TCCAAGATGCTATTAAGATTCTGAAGGAGATGAAAGAGAAGGATGTTCTTATCAAAGATACAACAGCC 
TTGTCCTTTTTCCACATGCTAAATGGCGCAGCTTTAAGAGGTGAAATTGAAACAGTAAAACAGTTGCA 
TGAAGCCATCGTGACTCTAGGGTTAGCAGAACCATCCACCAACATAAGTTTCCCATTGGTCACTGTAC 
ACTTGGAAAAGGGCGACCTATCTACTGCTCTTGAGGTCGCCATTGACTGCTATGAAAAGTATAAAGTA 
TTACCAAGGATTCATGATGTCTTGTGTAAACTGGTAGAGAAAGGCGAGACTGATCTAATTCAGAAAGC 
AATGG ACTTTGTG AG CC AAG AACAAGGTGAAATGG TGATG CTCTATGATCTCTTCTTTG C CTTCCTAC 
AAACAGGAAATTACAAAGAGGCCMGAAGATCATTGAGACTCCAGGGATTAGAGCTCGATCTGCAAGG 
CTT CAGTGGTTTTGTG AC AG ATGTGTTG CAAATAATCAGG TTGAAACTCTGG AAAAATTAG TGG AG CT 
G ACACAG AAG CT ATTTG AATGTGAT AG AG ACCAG ATG TACTACAATCTGCTAAAACTG TATAAAATAA 
ACGGTGACTGGCAAAGAGCTGATGCAGTCTGGAATAAAATCCAAGAAGAAAATGTTATTCCTCGTGAA 
AAGACATTAAGATTATTAGCAGAAATCCTTAGAGAGGGTAACCAGGAAGTTCCGTTTGACGTACCTGA 
GTTGTGGTATGAAGATGAAAAACATTCCCTGAATTCTTCGTCAGCCTCAACCACAGAACCTGATTTCC 
AGAAAG ATATATTGATTG CC TGCCG ATTGAAC C AAAAAAAAGGGG CATATG ATATTTTCCTG AATG CA 
AAAG AG CAAAACATTGTGTTT AATGCTG AAAC CTACAG CAATCTCATTAAATTACTGATG TCAG AAG A 
TTATTTTACACAAGCAATGG AAGTGAAAG C ATTCG CGG AG AC CCACATC AAGGG CTTCACACTG AACG 
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ATGCTGCCAACAGCCGCCTCATCATAACGCAAGTTAGGCGGGATTATTTGAAAGAGGCTGTGACAA 

CTGAAAACAGTATTGGATCAGCAGCAGACCCCTTCTAGGTTAGCAGTGACCCGTGTCATCCAGGCATT 

GGCCATGAAGGGTGATGTTGAAAACATAGAAGTAGTTCAGAAGATGTTAAATGGACTCGAAGACTCCA 

TTGGACTTTCAAAAATGGTTTTCATCAATAACATTGCTTTGGCTCAAATAAAGAATAATAACATAGAT 

GCCGC^TAGAAAACAl^GAAAATATGCTTACTTCAGAGAATAAAGTC^TTGAACCCCAATACTTCGG 

CTTGGCATACTTATTCAGAAAAGTAATAGAGGAGCAGTTGGAACCAGCAGTTGAAAAGATAAGCATCA 

X OuLuynyrtUM 1 J. OVjv_\ — \_-Mv? JL 1 l\jV-MA 1 i Inl MMMV,V- lul Lrtt X un 1 1 1 1 1 I 1 1 vvtv I lulu 

p a tv p a p pp a & pptp p atp & tp pp a p ar f^TPf ppt a p a p ap & TP.TPPTPPa attppty^ a apa a apppp 
p a TTTTfi TTfiTTfiTTPfTrrTT a pp a a tt pt a pp a a a p a app a a a ppp a tp a a ptptpaaatptptpv 
fapn aTTPaTTPPTPAATTAA ATPaa a appaapaappaTapaaTTPPPTPATPa a aapptatptptpa 
r , a^aaar , aT(^TPapaTr^r;r , Taaar*r , apTnTaTr!aapaTTTV^apTnr'aaar2aaTapaaAATTf5ria'TY^a 
TrTT" tttpt a a appp tt a ppp itptttp ptp a aftTiT^rTr:^ an apppTP t p pptttp a ttp a a cccc 
ptps a arr'TTTr.&iiTTTTAT^rapjir'riirr'Ta apa a aaTTpapppa a AapTPTTPTTPA a ata appap 

v_ 1 vjMMMO L. 1 X X unn 111 Inl uLrtUrtuurtu L. X MMoMMMM 1 1 urtuVjuMHrtMV, 1 U 1 1 V_ 1 X wHnn X MMI-. V*AAj 
uLuft X ML X X lol X 1 iulnlnlAl X lu X L>M 1 1L lu X vj X v- 1 rtLrt Jul Inl 1 1 1 unhu lAlniLl VjMOvjOA 


ana a fa a &tp a a a BTTTTPTTTRTPTtPTTaTVT&TrTPTP&Tnp&T^TTrfl a a ptpttsttpb cct^t 

/W\M1/Wil uHhftftl X X 1 V_ X 1 l^lul ML, 1 Inlu Inlu io 1 unlVjIk-nlo 1 X V»MMM*J X 1-1 Inl 1 VjMv_V_/\1 


TV TV PTPTPTPPJi P r PTV" , P , *P r P A TTPPR PA q w i »i pr nriy> p^piniiiq M T'T >, T' /"""!** / r> TV r TT'' A A A TV A TP^"* A TAPTPTTTTT'T 

AAL. 1 V- lu J Ijt-AL. 1 1 VjUI i Al 1 WjACAI 111 lvjijAo 1 1 1 1 1 ILiLl LjIjIjMAAAAI VAjAA Atj i vj 1 1 1 1L1 


mo t\ ti TPPTPPTPPTPWrPS & P PP A TA PTTTTPRPP 71 TTPTTPPPTS a TTPP PTPTTTPP TTTPPPTP 

iC-AAl vjCIvjv. IvjL, lb lXs HjAAvjv^t-Al AL 1111 LALjljAi 1L1 1 1 AM I IbuL lv» 1 1 luul 1 1 LLL. 1 L» 


/-^rp>~irp/-irr<ri irp/~» t\ T^TT* A'I"I"I'/' N ' A T""P A A A TlTPTTTiTTP J PTTT7iTTTTl R P S TTP & PTT A TT&PTPTP PTPTTTP 

Llllbl 1 1 UA 1 1 1 A 1 1 1 LA 1 1 AAAA Ivjl 1A1 1 CL. 1 x i A 1 1 1 AAoA X 1 WAV- 1 1A1 1 Ala ILluLlul I 1L 


TCTGAaaaATTTTAGAGCTAGGTATAGTGACCGTGaACTTCTaACGCATaATATCTGTGATACAGCCA 


TTCCGTACATGTGTGAGTCTGCATAACTTTCGAACTTTCGAACTTTGTTAAATGTTGGCAw^^ 


CATCAGATCTAGGATTCATCATTTTCCAGTGAGAAGCAGAGACCCJU^GGCCTGTTACTTGTGCTTGG 


TCAGGGGACTGTCTGTCATCCCTGGAGrGCTCTTCGGCACACTTCCCCATC^ 


GGCTTCMGCACCTCTGTTCATAGA 


GAGCAATGTGx^CCTCTCATTGTAGTTTCAGGACTTTGTCAGTA 


CTTTATACTCATATCCTGAAAAGATGTGATTTCATCTATGAAGGGGTAAAATATTGGTTTGTATTTAA 


TTGTTTGaAATAAAAGTGATCCCTATAAA 




ORF Start: ATG at 46 


;ORF Stop: TGA at 3865 


jSEQIDNO: 58 


1273 aa jMW at l4S199.SkD 


NOV 19a, 
CG56620-01 
Protein 
Sequence 


MPCFYLRSCGSLLPELKLEERTEFAHRIWDTLQKl^AVYDVSHYNALLKVYLQNEYKFSPTDFLAKME 
EANIQPNRVTYQRLIASYCNVGDIEGASKIIXSFMKTKDLPVTEAyFSALVTGHARAGDMENAENILTV 
MRDAGIEPGPDTYLALLNAYAEKGDIDHVKQTLEKVEKFELHLMDRDLLQI I FSFSKAGYLSMSQKFW 
KKFTCERRYIPDAMNLILLLVTEKLEDVALQILlACPVSKEDGPSVFGSFFtQHCVTMNTPVEKLTDY 
CKKLKE VQMH S F P LQ FTLH CALLAN KTDLAKAIjM KA V KE EG F P I R PH Y F W P LLVGRR KE KN VQG 1 1 E I 
LKGMQELGVHPDQETYTDYVIPCFDSVNSAHAILQENGCLSDSDMFSQAGLRSEAANGNLDFVLSFLK 
SNTLPISLQSIRSSLLLGFRRSMNINVWSEITELLYKDGRYCQEPRGPTEAVGNFLYNLIDSMSDSEV 
QAKEEHLRQYFHQLEKMNVKIPENIYRGIRNLLESYHVPELIKDAHLLVERKNLDFQKTVQLTSSELE 
STLETLKAENQPIRDVLKQLILVLCSEE^MQKALELKAKYESDMVTGGYAALINLCCRHDKVEDALNL 
KEEFDRLDSSAVLDTGNYLGLVRVLAKHGKLQDAIKILK^ 

IEWKQLHEAIVTLGLAEPSTNISFPLVTVHLEKGDLSTALEVAIDCYEKYKVLPRIHDVLCKLVEKG 
ETDLIQKAMDFVSQEQGEMVMLYDLFFAFLQTGNYKEAXKIIETPGIRARSARl^WFCDRCVANNQVE 
TLE KLVELTQKLFE CDRDQMY YNLLKLYK I NGDWQRADAVWNK I QEENV I PRE KTLRLLAE I LREGNQ 
EVPFDVPELWYEDEKHSLNSSSASTTEPDFQKDILIACRLNQKKGAYDIFLNAKEQNIVFNAETYSNL 
IKLI^SEDYFTQAMEVKAFAETHIKGFTLNDAmN^^ 

VTR V I Q ALiAM KGD VEN I E WQ KMLNGLED S IGLSKMVFINN IALAQ I KNNN I DAAI EN I ENMLTSENK 
VIEPQYFGj^YLFRKVIEEQLEPAVEKISIMAERLANQFAIYKPVTDFFLQLVDAGKVDDARALLQRC 

gaiaeqtpilllfllrnsrkqgkastvksvlel^ 
akntklddlflkryasllkyagepvpfieppesfefyaqqlrklrenss 




SEQ1DN0:59 j3757 bp ] 


NOV 19b, 
CG56620-02 
DNA Sequence 


aagtttttaatgatacctgccgctcaggtggcctaggtggtagtcatgccttgcttctacttacgtag 


ttgtggttctctcttgcctgaactaaagcttgaagagagaac^gaatttgctcataggatatgggaca 

cacttcagaaattaggtgctgtgtatgatgtgagtc^ 

aatcaatataaattctcaccaactgatctcctc^ 

agtg acataccag agattg attg cttcttattgtaatgtagg ag atattg aaggtg ccag caagattc 
tx^atttatgaaaactaaggatctcccagttacagaggcagtattcagtgcccttgtgacagggcat 
gccag ag ctgg tg atatgg ag aatgcagaaaacattctc acag tgatg agag atgccgg aattg agcc 
tggtcc^gacacatacctcgcattattgaatg 

agactctggagaaggtggagaagttcgagcttcaccttatggaccgtgatttactgcaaattattttt 

AGCTTCAGTAAAGCTGGGTATCTCAGTATGTCTCAGAAATTTTGGAAAmAGTTTACATGTGAmAGmAG 
ATAT ATTCCAG ATGC AATG AACCTCATTTTACTTTT AGTC ACTG AAAAATTGG AAG ATG TAG CGTTG C 
AAATTTTACTAG CATGCCCCX3TATCAAAGG AAG ATGG CCCAAGTG TCTTTGG CAG TTTCTTTTTACAA 
CACTGTGTGACTATGAATACGCCTCTGGAGAAGCTAACAGACTACTGTAAGAAGTTmAAGGmAGTCCA 
GATGCACTCCTTTCCTCTGCAGTTCACCCTCCATTGTGCTTTACTCGCCAATAAAACTGATTTGGCAA 

aagccttaatgaaggctgtgaaggaggaaggttttcctatcagacctcactatttctggccattgcta 
gttggacgtcggaaggaaaaaaatcttcaftggtataax^gaaatcctcaaaggaatc 

AGTACATCCTGATCAGGaAACATATAC^GATTATGTGATTCCATGCTTTGATAGTGTaAACTC^^ 
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GAGCCATTTTG CAGG AAAATGG ATGTCTGTCTG ATAGTG ATATGTTTT CTCAAG CTGG ATTGAGAAGT 
G AAG CAG C^AATGGG AACTTAG ACTTTGTATTATCATTTTTG AAATCAAATACATTG C CCATCTCGCT 
GCAGTCTATAAGAAGTAGCCTACTGCTAGGCTTCAGGAGGTCTATGAATATAAATGTTTGGAGCGAGA 
TAACAG AATTATTGTACAAGGATGG ACG TTATTGC CAGG AGCCT CGAGGACCGACGGAAGCTGTTGG C 
AATTTT CT TTATAACTTG ATTG ACAGCATGAGTGACTCAGAGGT ACAGG CCAAGG AGG AGCATTTGAG 
AC^TACTTCCATCAGCTGGAGAAGATGAATGTAAAAATTCCTGAAAATATCTACAGAGGCATTCGTA 
ATCTCCTGGAAAGCTACCATGTTCCTGAATTGATTAAGGATGCTCACTTGTTGGTTGAGCGTAAGAAT 
TTAGACTTTCAAAAAACTGTGC^CTTACATCATCTGAATTGGAGTCAACACTTGAAACACTAAAAGC 
TG AAAATCAACCTATAAG AG ATG T C CT AAAG CAACTCAT ATTAG TGCTTTGTTCAGAAGAGAAT ATGC 
AAAAAGCCCTTGAATTGAAAGCAAAATATGAATCCGACATGGTTACTGGTGGCTATGCAGCTTT 
AATTTATG CTGTCG ACATG ATAAAGT AGAAG ATG CCTTG AACTTG AAAGAAGAATTTGACCGCTTAG A 
TTCATCTG CTG TCCTTG ACACCGG CAACT ATCTAGG C CTTGTAAG AGTATTGG CAAAG CATGGCAAG C 
TCCAAGATGCTATTAAGATTCTGAAGGAGATGAAAGAGAAGGATGrrCTTATC^^GATAC^CAGCC 
TTGTCCTTTTTCCACATGCTAAATGGCG CAG CTTTAAGAGGTGAAATTGAAACAGTAAAACAGTTGCA 
TG AAGCCATCG TGACTCTAGGG TTAGCAG AACCATCCAC CAACATAAG TTTCCCATTGGTCACTGTAC 
ACTTGG AAAAGGG CG ACCTATCTACTG CTCTTGAGGTCG CCATTG ACTG CTATG AAAAGTATAAAGTA 
TTACCAAGGATTCATGATGTCTTGTGTAAACTGGTAGAGAAAGGCGAGACTGATCTAATTCAGAAAGC 
AATGGACTTTGTGAGCCAAGAACAAGGTGAAATGGTGATGCTCTATGATCTCTTCTTTGCCTTCCTAC 
AAACAGGAAATTACAAAGAGGCCAAGAAGATCATTGAGACTCCAGGGATTAGAGCTCGATCTGCAAGG 
CTTCAGTGGTTTTGTGACAGATGTGTTGCAAATAATCAGGTTGAAACTCTGGAAAAATTAGTGGAGCT 
GACAC^GAAGCTATTTGAATGTGATAGAGACCAGATGTACTACAATCTGCTAAAACTGTATAAAATAA 
ACGGTGACTGGCAAAGAGCTGATGCAGTCTGGAATAAAATCCAAGAAGAAAATGTTATTCCTCGTGAA 
AAGACATTAAGATTATTAGCAGAAATCCTTAGAGAGGGTAACCAGGAAGTTCCGTTTGACGTACCTGA 
GTTGTGGTATGAAGATGAAAAACATTCCCTGAATTCTTCGTCAGCCTCAACCACAGAACCTGATTTCC 
AG AAAG ATATATTG ATTGC CTG CCG ATTG AACCAAAAAAAAGGGGCATATGATATTTTCCTG AATGCA 
AAAGAGCyUUUVCATTGTGTTTAATGCTGAAACCTACAGCAATCTCATTAAATTACTGATGTCAGAAGA 
TTATTTTACAC^GC^TGGAAGTGAAAGCATTCGCGGAGACC(^(^TCAAGGGCTTCACACTGAACG 
ATGCTG CCAACAG CCG C CTCATCATAACGCAAGTTAGG CGGG ATTATTTG AAAGAGG CTGTG ACAACA 
CTG AAAACAGTATTGG ATC AG C AGCAG ACCC CTT CTAGGTTAGCAG TG ACCCGTGTCATCCAGG CATT 
GG CCATGAAGGG TG ATGTTGAAAAC ATAG AAGT AGTTCAG AAG ATG TTAAATGGACTCGAAG ACTCCA 
TTGGACTTTCAAAAATGGTTTT CATCAATAACATTG CTTTGG CTCAAATAAAG AAT AAT AACAT AGAT 
G CCG CAATAG AAAACATTG AAAATATG CTTACTTCAGAGAATAAAG TCATTGAACCCCAAT ACTTCGG 
CTTGGCATACTTATTCAGAAAAGTAATAGAGGAGCAGTTGGAACCAGCAGTTGAAAAGATAAGCATCA 
TGGCGGAGAGAA IvjGLL.AAI LAOl 1 iGv-AAT J71AI AAACCTGTCAC IGAI 1 1 1 1 1 I v_AAL. rTGTG 
G ATG CAGG CAAGGTGG ATG ATG CCAG AG CTCTCCTACAG AG ATGTGGTGCAATTG CTGAACAAACCCC 
GATTTTGTTGTTGTT CCTCCTTAGG AATTCTAGGAAACAAGG AAAGGCAT CAACTGTGAAATCTGTGT 
TAGAATTGATTCCTGAATTAAATGAAAAGGAAGAAGCATACAATTCCCTCA'rGAAAAATTTTAGAGCT 
AG G TAT AG TG A CCG TG AA CTTTCT AACG CAT AAT ATT CTG TG AT A CAG C CATTC CGT A CATG TG TG AA 
GTCCTGCATAACTTTCG 




ORF Start: ATG at 46 ] iORF Stop: TAA at 3703 




SEQIDNO:60 jl219aa {MW at 139025.5kD 


NOV 19b, ~ 
CG56620-02 
Protein 
Sequence 


MPCFYLRSCGSLLPELKLEERTEFAHRIWDTLQKLGAVYDVSHYNALLKVYLQNEYKFSPTDFLAKME 

EANIQPNRV^YQRLIASYCNVGDIEGASKII^FMKTKDLPVTEAVFSALVTGHARAGDMENAENILTV 

MRDAGIEPGPDTYLALLNAYAEKGDIDHVKQTLEKVEKFELHLMDRDLLQI IFSFSKAGYLSMSQKFW 

KKFTCERRYIPDA1WLILLLVTEKLEDVALQILLACPVSKEIX5PSVFGSFFLQHCVTMNTPVEKLTDY 

CKKLKEVQMHSFPI^FTLHC^LI^KTDLAKAL^KAVKEEGFPIRPHYFWPLLVGRRKEKNVQ^ 

LKGMQELGVHPDQETYTDWIPCFDSVNSARAILQENGCLSDSDMFSQAGLRSEAaNGNLDFVLSFLK 

SNTLPISLrQSIRSSLLLGFRRSMNINVWSEITELLYKDGRYCQEPRGPTEAVGNFLYNLIDSMSDSEV 

QAKEEHLRQYFHQLEKMWKIPENIYRGIRNLLESYHVPELIKDAHLLVERKNLDFQKTVQLTSSELE 

STLETLKAENQPIRDVLKQLILVLCSEENMQKALELKAKYESDWVTGGYAALINLCCl^HDKVEDALNL 

KEEFDRLDSSAVLDTGNYLGLVRVLAKHGKLQDAI K I LKEMKEKDVLI KDTTALS FFHMLNGAALRGE 

IEWKQLHEAIVTIX3IAEPSTNISFPLVTVHLEKGDLSTALEVAIDCYEKYKVLPRIHDVLCKLVEKG 

ETDL I Q KAMD F VS QEQG EM VML Y DL F F A FLQTGN Y KE AK K 1 1 E TPG I RAR S AR LQ W FCDR CVANNQ VE 

TLEKLVELTQKLFECDRDQMYYNLLKLYKINGDWQRADAVWNKIQEENVIPREKTLRLLAEILREGNQ 

EVPFDVPELWYEDEKHSLNSSSASTTEPDFQKDILIACRLNQKKGAYDIFLNAKEQNIVFNAETYSNL 

IKLLMSEDYFTQAMEVKAFAETHIKGFTLNDAANSRLIITQVRRDYLKEAVTTLKTVLDQQQTPSRIA 

VTRVIQAI^KGDVENIEWQKMLNGLEDSIGLSKWFINNIAIAQIKNNNIDAAIENIENM 

VIEPQYFGLAYLFRKVIEEQLEPAVEKISIMAERLANQFAIYKPVTDFFLQLVDAGKVDDARALLQRC 

GAIAEQTPILLLFLLRNSRKQGKASTVKSVLELIPELNEKEEAYNSLMKNFRARYSDRELSNA 



Sequence comparison of the above protein sequences yields the following sequence 
relationships shown in Table 1 9B. 
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Table 19B. Comparison of NOV19a against NOV19b. 


Protein Sequence 


NOV19a Residues/ 
Match Residues 


Identities/ 

Similarities for the Matched Region 


NOV19b 


1.1216 
1..1219 


1165/1219(95%) 
1173/1219(95%) 



Further analysis of the NOV 19a protein yielded the following properties shown in 
Table 19C. 



Table 19C. Protein Sequence Properties NOV19a 

PSort j 0.4500 probability located in cytoplasm; 0.3000 probability located in microbody 

analysis: j (peroxisome); 0.1000 probability located in mitochondrial matrix space; 0.1000 
] probability located in lysosome (lumen) 

SignalP | No Known Signal Sequence Predicted 
analysis: j 



A search of the NOV 19a protein against the GENESEQ database, a proprietary 
database that contains sequences published in patents and patent publication, yielded 
several homologous proteins shown in Table 1 9D. 



Tabic 19D. GENESEQ Results for NOV19a 


GENESEQ 
Identifier 


Protein/Organism/Length 
[Patent #, Date) 


NOV19a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for the 
Matched Region 


Expect 
Value 


AAU75103 


Leucine rich protein, LI 30 - Homo 
sapiens, 1273 aa. 
[WO2001 98524- A2, 
27-DEC-2001] 


I..1273 
1..I273 


1273/1273(100%) 
1273/1273(100%) 


0.0 


ABB71881 


Orosophila melanogaster ; 
polypeptide SEQ ID NO 42435 - 
Orosophila melanogaster, 1275 aa. 
[WO200171042-A2, 
27-SEP-2001) j 


40.. 1045 
2.. 1027 


314/1035 (30%) 
512/1035(49%) 


e-129 


AAY95854 


Autoantigen diagnostic of 
endometriosis - Homo sapiens, 189 
aa. [WO200047739-A2, 
17-AUG-2000] 


516..700 
1..185 


179/185 (96%) 
180/185 (96%) 


7e-95 


AAO00059 


Human polypeptide SEQ ID NO 
13951 - Homo sapiens, 164 aa. 
[WO200164835-A2, 
07-SEP-2001] 


965.. 1124 
1..160 


137/160(85%) 
146/160 (90%) 


le-69 
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ABB69797 


Drosophila melanogaster 
polypeptide SEQ ID NO 36183 - 
Drosophila melanogaster, 1072 aa. 
[WO200171042-A2, 
27-SEP-2001] 


U.887 
I125..1062 

1 


219/972(22%) 
405/972 (41%) 


6e-41 


In a BLAST search of public sequence databases, the NOV i 9a protein was found to 
have homology to the proteins shown in the BLASTP data in Table 19E. 


Table 19E. Public BLASTP Results for NOV19a 


Protein 

Accession 

Number 


Protein/Organism/Length 


NOV19a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for the 
Matched Portion 


Expect 
Value 


P42704 


130 kDa leucine-rich protein (LRP 
130) (GP130) (Leucine-rich 
PPR-motif containing protein) - 
Homo sapiens (Human), 1273 aa. 


1..1273 
1..1273 


1273/1273 (100%) 
1273/1273 (100%) 


0.0 


S27954 


leucine-rich protein - human, 1207 
aa. 


67.. 1273 
I..I207 


1207/1207(100%) 
1207/1207(100%) 


0.0 


BAB93528 


Leucine rich protein mLRP130 - 
Mus musculus (Mouse), 1306 aa. 


6.. 1273 
40.. 1306 


955/1268(75%) 
1100/1268(86%) 


0.0 


Q96D84 


Hypothetical 80.0 kDa protein - 
Homo sapiens (Human), 702 aa 
(fragment). 


572..1273 
1..702 


699/702 (99%) 
700/702 (99%) 


0.0 


Q9CRX4 


31 10001 K13Rik protein - Mus 
musculus (Mouse), 712 aa 
(fragment). 


561..1273 
1..712 


542/713 (76%) 
627/713 (87%) 


0.0 



PFam analysis predicts that the NOV 19a protein contains the domains shown in the 
Table 19F. 



Table 19F. Domain Analysis of NOV19a 


Pfam Domain 


NOV19a Match Region 


Identities/ 
Similarities 

for the Matched Region 


Expect Value 


PPR 


77..111 


13/35 (37%) 
23/35 (66%) 


0.0032 


PPR 


112.146 


9/35 (26%) 
25/35(71%) 


0.00018 


PPR 


628..662 


12/35(34%) 
27/35(77%) 


0.046 
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PPR 


11 98.. 1232 


] 10/35(29%) 


0.037 






] 24/35 (69%) 





Example 20. 

The NOV20 clone was analyzed, and the nucleotide and encoded polypeptide 
sequences are shown in Table 20A. 



Table 20A. NOV20 Sequence Analysis 


— — i 


SEQIDNO:61 |4534 bp j 


NOV20a, 
CG59323-01 
DNA 
Sequence 


GTCACGAGCGTCGAAGAGACAAAGCCGCGTCAGGGGGCCCGGCCGGGGCGGGGGAGCCCGGGGCTTGTTG 


GTGCCCCAGCCCGCGCGGAGGGCCCTTCGGACCCGCGCGCCGCCGCTGCCGCCGCCGCCGCCTCGCAACA 


GGTCCGGGCGGCCTCG CTCTCCG CTCCCCTCCCCCGCATCCGCGACCCTCCGGGG CACCTCAGCTCGGCC 


GGGGCCGCAGTCTGGCCACCCGCTTCCATGCGGTTCGGGTCCAAGATGATGCCGATGTTTCTTACCGTGT 


ATCTCAGTAACAATGAGCAGCACTTCACAGAAGTTCCAGTTACTCCAGAAACAATATGCAGAGACGTGGT 


GGATCTGTGCAAAGAACCCGGCGAGAGTGATTGCCATTTGGCTGAAGTGTGGTGTGGCTCTGTAGAGATA 


GAGTTTCATCATGTTGGCCAGGATGGTCTCGATCTCCTGACCTTGTGATCCGCCTGCCTCGGCCTCCCAA 


AGTGCTGGATTACAGGTGTGAGCCACCACGATCAGCCTCTAGTGTTTAAAAAAGAACGTCCAGTTGCGGA 


TAATGAGCGAATGTTTGATGTTCTTCAACGATTTGGAAGTCAGAGGAACGAAGTTCGCTTCTTCCTTCGT 


CATGAACGCCCCCCTGGCAGGGACATTGTGAGTGGACCAAGATCTCAGGATCCAAGTTTAAAAAGAAATG 


GTGTAAAAGTTCCTGGTGAATATCGAAGAAAGGAGAACGGTGTTAATAGTCCTAGGATGGATCTGACTCT 


TGCTGAACTTCAGGAAATGGCATCTCX5CCAGCAGCAACAGATTGAAGCCCAGCAACAATTGCTGGCAACT 
AAGGAACAGCGCTTAAAGTTTTTGAAACAACAAGATCAGCGACAACAGCAACAAGTTGCTGAGCAGGAGA 
AACTTAAAAGGCTAAAAGAAATAGCTGAGAATCAGGAAGCTAAGCTAAAAAAAGTGAGAGCACTTAAAGG 
CCACGTGGAACAGAAGAGACTAAGCAATGGGAAACTTGTGGAGGAAATTGAACAGATGAATAATTTGTTC 
C AGCAAAAACAG AGGG AG CTCGTCCTGGCTGTGTCAAAAG TAGAAGAACTG ACCAGGCAG CTAG AG ATGC 
;TCAAGAACGGCAGGATCGACAGCCACCATGA<^TCAGTCTGCAGTGGCTGAGCTTGATCX3CCTCTATAA 
iGGAGCTGCAGCTAAGAAACAAATTGAATCAAGAGCAGAATGCC^GCTACAACAACAGAGGGAGTGTTTG 
AAT AAG CG TAATTCAG AAGTGG CAGTCATGG ATAAG CGTGTTAATGAG CTG AGGG ACCGGCTGTGG AAG A 
AGAAGGC7VGCTCTACAGCAAAAAGAAAATCTACCAGTTTCATCTGATGGAAATCTTCCCCAGCAAGCCGC 
;GT(^GCCCCAAGCCX3TGTGGCTGCAGTAGGTCCCTATATCCAGTCATCTACTATGCCTCGGATGCCCTCA 
AGGCCTGAATTGCTGGTGAAGCC7VGCCCTGCCGGATGGTTCCTTGGTCATTCAGGCTTCAGAGGGGCCGA 
TGAAAATACAGACACTGCCCAACATGAGATCTGGGGCTGCTTCACAAACTAAAGGCTCTAAAATCCATCC 
AGTTGG CCCTGATTGGAGTCCTTCAAATGCAGATCTTTTCCCAAGCCAAGG CTCTGCTTCTGTACCTCAA 
AGCACTGGGAATGCTCTGGATCAAGTTGATGATGGAGAGGTTCCGCTGAGGGAGAAAGAGAAGAAAGTGC 
GTCCGTTCTCAATGTTTGATGCAGTAGACCAGTCCAATGCCCCACCTTCCTTTGGTACTCTGAGGAAGAA 
C CAGAG CAGTG AAG ATATCTTGCGGG ATG CTCAGG TTG CAAATAAAAATGTGGCTAAAGTACCACCTCCT 
GTTCCTACAAAACCAAAACAGATTAATTTGCCTTATTTTGGACAAACTAATCAGCCACCTTCAGACATTA 
AGCCAGACGGAAGTTCTCAGCAGTTGTCAACAGTTGTTCCGTCCATGGGAACTA7VACCAAAACCAGCAGG 
GCAGCAGCCGAGAGTGCTGCTATCTCCCAGCATACCTTCXK3TTGGCCAAGACCAGACCCTTTCTCCAGGT 
TCTAAGCAAGAAAGTCCACCTGCTGCTGCCX3TCCGGCCCTTTACTCCCCAGCCTTCCAAAGACACCTTAC 
TTCCACCCTTCAGAAAACCCCAGACCGTGGCAGCAAGTTCAATATATTCCATGTATACGCAACAGCAGGC 
G CCAGG AAAAAACTT C CAG CAGGCTGTGCAGAGCGCGTTGACCAAG ACTCATACCAGAGGG CCACACTTT 
TCAAG TGTAT ATGGT AAG CCTGTAATTGCTGCTG CCCAGAATCAACAG CAGCAC CCAGAGAACATTTATT 
CCAATAGCCAGGGCAAGCCTGGCAGTCCAGAACCTGAAACAGAGCCTGTTTCTTCAGTTCAGGAGAACCA 
TGAAAACGAAAGAATTCCTCGGCCACTCAGCCCAACTAAATTACTGCCTTTCTTATCTAATCCTTACCGA 
AACCAGAGTGATGCTGACCTAGAAGCCTTACGAAAGAAACTGTCTAACGCACCAAGGCCTCTAAAGAAAC 
GTAGTTCTATTACAGAGCCAG AGGG TCCTAATGGG CCAAAT ATTCAG AAG CTTTTATATCAGAGG ACCAC 
CATAGCGGCCATGGAGACCATCTCTGTCCCATCATACCC7VTCCAAGTCAGCTTCTGTGACTGCCAGCTCA 
GAAAGCCCAGTAGAAATCCAGAATCCATATTTACATGTGGAGCCCGAAAAGGAGGTGGTCTCTCTGGTTC 
CTGAATCATTGTCCCCAGAGGATGTGGGGAATGCCAGTACAGAGAACAGTGACATGCCAGCTCCTTCTCC 
AGGC CTTG ATTATG AG CCTGAGGGAGT CCCAGACAACAGCCCAAATCTCCAG AATAACCCAGAAGAAC CA 
AATCCAGAGGCTCCACATGTGCTTGATGTGTACCTGGAGGAGTACCCTCCATACCCACCCCCACCATACC 
CATCTGGGGAGCCTGAAGGGCCCGGAGAAGACTCGGTGAGCATGCGCCCGCCTGAAATCACCGGGCAGGT 
CTCTCTGCCTCCTGGTAAAAGGACAAACTTGCGTAAAACTGGCTCAGAGCGTATCGCTCATGGAATGAGG 
GTGAAATTCAACCCCCTTGCTTTACTGCTAGATTCGTCTTTGGAGGGAGAATTTGACCTTGTACAGAGAA 
TTATTTATGAGGTTGATGACCCAAGCCTGCCCAATGATGAAGGCATCACGGCTCTTCACAATGCTGTGTG 
TGCAGGCCACACAGAAATCGTTAAGTTCCTGGTACAGTTTGGTGTAAATGTAAATGCTGCTGATAGTGAT 
GGATGGACTCCATTACATTGTGCTGCCTCATGTAACAACGTCCAAGTGTGTAAGTTTTTGGTGGAGTCAG 
GAG C CG CTGTGTTTG CC ATG A C CTACAGTG AC ATGCAGACTG CTG C AG ATAAG TGCG AGG AAATGG AGG A 
AGG CTACA CTCAGTG CTC CCAATTTCTTTATGG AGTTCAGG AG AAG ATGGG CAT AATG AATAAAGG AGTC 
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ATTT ATG CG CTTTGGGATTATGAACCTCAGAATG ATG ATG AGCTG CCCATG AAAG AAGG AGACTG CATGA 
CAATCATCCACAGGGAAGACGAAG ATG AAATCG AATGGTGG TGGG CGCG CCTTAATGATAAGG AGGG ATA 
TGTTCCACGTAACTTGCTGGGACTGTACCCAAGAATTAAACCAAGACAAAGGAGCTTGGCCTGAAACTTC 
CACACAG AATTTT AG TCAATGAAGAATTAATCT CTG TTAAGAAG AAGTAATACGATTATTT TTGG CAAAA 


ATTTCACAAGACTTATTTTAATGACAATGTAGCTTGAAAGCGATGAAGAATGTCTCTAGAAGAGAATGAA 


GGATTGAAGAATTCACCATTAGAGGACATTTAGCGTGATGAAATAAAGCATCTACGTCAGCAGGCCATAC 


TGTGTTGGGGCAAAGGTGTCCCGTGTAGCACTCAGATAAGTATACAGCGACAATCCTGTTTTCTACAAGA 


ATCCTGTCTAGTAAATAGGATCATTTATTGGGCAGTTGGGAAATCAGCTCTCTGTCCTGTTGAGTGTTTT 


CAGCAGCTGCTCCTAAACCAGTCCTCCTGCCAGAAAGGACCAGTGCCGTCACATCGCTGTCTCTGATTGT 


CCCCGGCACCAGCAGGCCTTGGGGCTCACTGAAGGCTCGAAGGCACTGCACACCTTGTATATTGTCAGTG 


AAGAACGTTAG TTGG TTGTCAGTGAACAATAACTTTATTATATGAGTTTTTGT AGCATCTTAAGAATTAT 


ACATATGTTTGAAATATTGAAACTAAGCTACAGTACCAGTAATTAGATGTAGAATCTTGTTTGTAGGCTG 


AATTTTAATCTGTATTTATTGTCTTTTGTATCTCAGAAATTAGAAACTTGCTACAGACTTACCCGTAATA 


TTTGTCAAGATCATAGCTGACTTTAAAAACAGTTGTAATAAACTTTTTGATGCT 




ORF Start: ATG at 757 j |ORF Stop: TGA at 3772 




SEQ ID NO: 62 J 1005 aa |MW at 1 1 l430.4kD 


NOV20a, 
CG59323-01 
Protein 
Sequence 


MDLTLAELQEMASRQQQQ I EAQQQLluATKEQRLKFLKQQDQRQQQQVAEQEKLKRLKE I AENQEAKLKKV 
RALKGHVEQKRLSNGKLVEEIEQMNNLFQQKQRELVLAVSKVEELTRQLEMLKNGRIDSHHDNQSAVAEL 
DRL Y KE LQLRN KLNQEQNAKLQQQRECLN KRNS EVAVMDKR VNE LR DRLW KKKAALQQKENL P VS S DGNL 
PQQAASAPSRVAAVGPYIQSSTMPRMPSRPELLVKPALPDGSLVIQASEGPMKIQTLPNMRSGAASQTKG 
SKIHPVGPDWSPSNADLFPSQGSASVPQSTGNALDQVDDGEVPLRBKEKKVRPFSMFDAVDQSNAPPSFX3 
TLRKNQSSEDILRDAQVANKNVAKVPPPVPTKPKQINLPYFGQTNQPPSDIKPDGSSQQLSTWPSMGTK 
PKPAGQQPRVLLSPSIPSVGQDQTLSPGSKQESPPAAAVRPFTPQPSKDTLLPPFRKPQTVAASSIYSMY 
TQQQAPGKNFQQAVQSALTKTHTRGPHFSSVYGKPVIAAAQNQQQHPENIYSNSOGKPGSPEPETEPVSS 
VQENHENERIPRPLSPTKLLPFLSNPYRNQSDADLEALRKKLSNAPRPLKKRSSITEPEGPNGPNIQKLL 
YQRTTIAAMETISVPSYPSKSASVTASSESPVEIQNPYLHVEPEKEWSLVPESLSPEDVGNASTENSDM 
PAPSPGLDYEPEGVPDNSPNLQNNPEEPNPEAPHVLDVYLEEYPPYPPPPYPSGEPEGPGEDSVSMRPPE 
ITGQVSLPPGKRTNLRKTGSERIAHGMRVKFNPLALLLDSSLEGEFDLVQRIIYEVDDPSLPNDEGITAL 
HNAVCAGHTEIVKFLVQFGVNVNAADSDGWTPLHCAASCNNVQVCKFLVESGAAVFAMTYSDMQTAADKC 
EEMEEGYTQCSQFLYGVQEKMGIMNKGVIYALWDYEPQNDDELPMKEGDCMTI IHREDEDEIEWWWARLN 
DKEGYVPRNLLGLYPRIKPRQRSLA 




SEQ ID NO: 63 J4204 bp j 


NOV20b, 
CG59323-03 
DNA 
Sequence 

i 

j 


GTCACGAGCGTCGAAGAGACAAAGCCGCGTCAGGGGGCCCGGCCGGGGCGGGGGAGCCCGGGGCTTGTTG 


GTGCCCCAGCCCGCGCGGAGGGCCCTTCGGACCCGCGCGCCGCCGCTGCCGCCGCCGCCGCCTCGCAACA 


GGTCCGGGCGGCCTCGCTCTCCGCTCCCCTCCCCCGCATCCGCGACCCTCCGGGGCACCTCAGCTCGGCC 


GGGGCCGCAGTCTGGCCACCCGCTTCCATGCGGTTCGGGTCCAAGATGATGCCGATGTTTCTTACCGTGT 

ATCTCAG TAACAATG AGCAG CACTTCACAGAAGTTCCAG TTACTC C AG AAACAATATG CAG AG ACG TGGT 

GGATCTGTGCAAAGAACCCGGCGAGAGTGATTGCCATTTGGCTGAAGTGTGGTGTGGCTCTGAACGTCCA 

GTTGCGGATAATGAGCGAATGTTTGATGTTCTTCAACGATTTGGAAGTCAGAGGAACGAAGTTCGCTTCT 

TCCTTCGTCATGAACGCCCCCCTGGCAGGGACATTGTGAGTGGACCAAGATCTCAGGATCCAAGTTTAAA 

AAGAAATGGTGTAAAAGTTCCTGGTGAATATCGAAGAAAGGAGAACGGTGTTAATAGTCCTAGGAtGGAT 

CTG ACTCTTGCTGAACTTC AGGAAATGG CATCTCG CCAG CAGCAACAG ATTG AAGCCCAG CAACAATTGC 

TGG CAACTAAGGAACAG CGCTTAAAGTTTTTGAAACAACAAG ATCAG CG ACAACAGCAACAAGTTGCTGA 

G CAGG AGAAACTTAAAAGG CTAAAAGAAATAGCTG AGAATCAGG AAG CTAAG CTAAAAAAAGTGAG AGCA 

CTT AAAGGCC ACG TGGAACAGAAGAGACT AAG CAATGGG AAACTTGTGG AGG AAATTG AACAG ATGAATA 

ATTTGTTCCAGCAAAAACAGAGGGAGCTCGTCCTGGCTGTGTCAAAAGTAGAAGAACTGACCAGGCAGCT 

AG AGATG CTCAAGAACGGCAGGATCGACAGCCACC ATGACAATCAG TCTG CAG TGGCTG AG CTTG ATCGC 

CTCTATAAGG AG CTGCAGCTAAG AAACAAATTG AATCAAG AG CAG AATG CCAAG CTACAACAACAGAGGG 

AGTGTTTGAATAAGCGTAATTCAGAAGTGGCAGTCATGGATAAGCGTGTTAATGAGCTGAGGGACCGGCT 

GTGGAAGAAGAAGGCAGCrCTACAGCAAAAAGAAAATCTACCAGTTTCATCTGATGGAAATCTTCCCCAG 

CAAGCCGCGTCAGCCCCAAGCCGTGTGGCTGCAGTAGGTCCCTATATCCAGTCATCTACTATGCCTCGGA 

TGCCCTC^GGCCTGAATTGCTGGTGAAGCC^GCCCTGCCGGATGGTTCCTTGGTCATTCAGGCT 

GGGG CCGATG AAAATACAG ACACTGCC CAACATGAG ATCTGGGG CTG CTTCACAAACTAAAGGCTCTAAA 

ATCCATCCAGTTGG CCCTGATTGGAGTCCTTCAAATGCAG ATCTTTTCCCAAGCCAAGG CTCTGCTTCTG 

TACCTCAAAG CACTGGGAATGCTCTGG ATCAAG TTG ATG ATGG AG AGGTTCCG CTGAGGG AG AAAG AG AA 

GAAAGTGCGTCCGTTCTCAATGTTTGATGCAGTAGACCAGTCCAATGCCCCACCTTCCTTTGGTACTCTG 

AGGAAGAACCAGAGCAGTGAAGATATCTTGCGGGATGCTCAGGTTGCAAATAAAAATGTGGCTAAAGTAC 

CACCTCCTG TTCCTAC AAAACCAAAACAGATT AATTTG C CTTATTTTGGACAAACTAAT C AG CCACCTTC 

AG AC ATTAAG CCAG ACGG AAGTT CTCAG CAGTTGTCAACAG TTGTT CCG TCCATGGG AACT AAACCAAAA 

CCAGCAGGGCAGCAGCCGAGAGTGCTGCTATCTCCCAGCATACCTTCGGTTGGCCAAGACCAGACCCTTT 

CTCCAGGTTCTAAGCAAGAAAGTCCACCTGCTGCTGCCGTCCGGCCCTTTACTCCCCAGCCTTCCAAAGA 

CACCTTACTTCCACCCTTCAGAAAACCCCAGACCGTGGCAGCAAGTTCAATATATTCCATGTATACGCAA 

CAGCAGG CG C CAGG AAAAAACTT CCAG CAGG CTGTG CAG AG CG CGTTG ACCAAG ACTCATAC CAG AGGGC 

CACACTTTTCAAGTGTATATGGTAAGCCTGTAATTGCTGCTGCCCAGAATCAACAGCAGCACCCAGAGAA 

CATTTATTCCAATAGCCAGGGCAAGCCTGGCAGTCCAGAACCTGAAACAGAGCCTGTTTCTTCAGTTCAG 
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GAGAACCATGAAAACGAAAGAATTCCTCGGC^ 

CTTACCGAAACCAG AG TG ATGCTG ACCTAG AAG CCTTACG AMGAAACTGTCTAACGCACCAAGG C CTCT 
AAAG AAACG TAGTTCTATTACAG AGCC AG AGGGTCCTAATGGG CCAAATATTCAG AAG CTTTT ATATC AG 
AGGACCACCATAG CGG CCATGG AGACC ATCTCTG TCCCATCATACCCATCCAAG TCAG CTTCTGTG ACTG 
CCAG CTCAG AAAG CCCAGTAG AAATCCAG AATCCACATGTGCTTGATGTG TACCTGGAGG AGTACCCTCC 
ATACCCACCCCCACCATACCCATCTGGGGAGCCTGAAGGGCCCGGAGAAGACTCGGTGAGCATGCGCCCG 
CCTGAAATC^CCGGGCAGGTCTCTCTGCCTCCTGGTA^ 

GTATCG CTCATGGAATG AGGGTG AAATTC AAC CCCCTTGCTTT ACTG CTAGATTCGTCTTTGG AGGG AGA 
ATTTGACCTTGTACAGAGAATTATTTATGAGGTTGATGACCCAAGCCTGCCCAATGATGAAGGCATCACG 
r* r tr m r r r rr , i\ c a a TP PTPTPTPTfi P & PP P ra PA P AP A A ATPGTT A AGTTP PTGGTAPAGTTTGGTGTAAATp 

t a a attt'tpptp ataptp atpp atpp a ptppattap attgtgctgcptpatgt aacaacgtccaagtgtg 

T A A P TTTTTfinT^fi APTP AGP AH PPP PTnTPTTTGP PATG ACCTAC AGTG ACATG CAG ACTG CTG CAG AT 
a APTTinr'AnPAAATPGAGGAAPPrTAPAPTPAGTGPTCCPJ^TTTPTTTATGGAGTTP.AGGAGAAGATGG 

nnO X \3 x^OnxiOnnn X VjOrtw\J/v\\Jw ^_ 1 riUn^. X ^nv? X xJ v_ X x- x_ x x x \_ x X X n X vj a x vnwunwnnwn a XJV7 

p r* A T A A Tfi A AT A A AG G AGTP ATTT ATP, PP PTTTGGG ATTATG AACCTP AG AATG ATG ATGAG CTG CCCAT 

y 71, , M Inn 1 \jnn X nnnvjonu x v>n XXI / » X O x^vj v— XXI xJxJxJ/* x x n x \jnnx.^~ x wvjnn x wn x uni xj.i-ixjx» -1 wvv\>n x 

Paa ar» a arr ar aptpp ATP ara atp aTrrafanfjr! AAG APGAAGATP aaatPGAATpptpgtpgGCGCGP 

\jJ\r\J\\jr\I\\j\jn\jn\* x VJ v-n 1 un^nn 1 Ln 1 LLnLnUUu/AnOrtV>.Urinwn X Ortnn X x»V?*i/» x VjvJ x xjxj x wuuvv.\)V, 

ptt 7\ a tp A T A afifi A PP P AT A TPTTPP A PPT A A PTTP CTGGG APTGT A PP C AAG AATT AAACCAAG ACAAA 
PP AP PTTPPPPTP A A APTTPP A PAP AP A ATTTTAGTPAATG AAG AATTAATCTCTGTTAAGAAGAAGTAA 

l i >A\ji ^ X X XJ x3 x~ V— X v/VulV^ X X Xw ^^\Wn \^f\\J f±r\ XXIX nw X X-/W* x *s-J *W^*>J^X*a x X X V* X V* X XJ A x / fcrk^ifc/iVJ/l/iw a 


T A PP A tt ATTTTTPPP A A A A ATTTP A PA AP APTTATTTT A ATG AP A ATGTAGPTTGAAAGCGATGAAG AA 
X n^un x X r\ 1 X L X 1 OxJ< rvriM-/A/-\ 1 1 X x-nx~nnx3n^_ x Irtl x x x rtn 1 unV-rtn X vj x nxjv— a x unnnu^vjn x unnunn 


rrv^ TrTPTSPR A P AP A ATP A APP aTTfl A AP A ATTP APP ATT AP APP A P ATTT AG PP TP ATP A AJXTAAJXP PA 


tpt 7\ rr* t r* r r* r> a r!T rr a t a Ctcztc ttcc ncic A a a PPTPTPPPPTPTAPPAPTPAP ATAAPTATAPAPPPA 


CAATCCTGTTTTCTACAAGAATCCTGTCTAGTAAATAGGATCATTTATTGGGCAGTTGGGAAATCAGCTC 


TCTGTCCTGTTGAGTGTTTTCAGCAGCTGCTCCTAAACCAGTCCTCCTGCCAGAAAGGACCAGTGCCGTC 


ACATCGCTGTCTCTt3ATTGTCCCCG^CACCAGCAGGCCTTGGGGCTCACTGAAGGCTCGAAGGCACT 


CACCTTCTATATTGTCAGTGAAGAACGTTAGTTGGTTGTCAGTGAACAATAACr^ 


TGTAGCATCTTAAGAATTATACATATGTTTCAAATATTGAAACTAAGCTACAGTACCAGTAATTAGATGT 


AGAATCTTGTTTGTAGGCTGAATTTTAATCTGTATTTATTGTCTTT^GTATCTCAGAAATTAGAAACT 


CTACAGACTTACCCGTAATATTTGTCAAGATCATAGCTGACTTTAAAAACAGTTGTAATAAACTx^ 


TGCT 




ORF Start: ATG at 238 J 


ORF Stop: TGA at 3442 




SEQ ID NO: 1068 aa 
64 


MWat 119273.7kD 


NOV20b, 
CG59323-03 
Protein 
Sequence 


MRFGSKMMPMFLT/WLSNNEQHFTEVPVTPETICRDWDLCKEPGESDCHIxAEVWCGSERPVADNERMFD 
Vl^RFGSQRNEVRFFLRHERPPGRDIVSGPRSQDPSLKRNGVKVPGEYRRKENGVNSPRMDLTLAEl^EM 
ASRQQQQ I EAQQQLLATKEQRLKFLKQQDQRQQQQVAEQEKLKRLKE I AENQEAKLKKVRALKGH VEQKR 
LSNGKLVEEIEQMxWLFMKQRELVLAVSKVEELTRQLEMLKNGRIDSHHDNQSAVAELDRLYKELQLRN 
KLNQEQNAKLQQQRECLNKRNSEVAVMDKRVNELRDRLWKKKAA1^QKENLPVSSIX3NLPP^AASAPSRV 
AAVGPYIQSSTMPRMPSRPELLVKPALPDGSLVIQASEGPMKIQTLPNMRSGAASQTKGSKIHPVGPDWS 
PSNADLFPSQGSASVPQSTGNALDQVDDGEVPLREKEKKVRPFSMFDAVDQSNAPPSFGTLRKNQSSEDI 
LRDAQVANK1WAKVPPPVPTKPKQINLPYFGQTNQPPSDIKPDGSSQQLSTVVPSMGTKPKPAGQQPRVL 
LSPSIPSVGQDQTLSPGSKQESPPAAAVRPFTPQPSKDTLLPPFRKPQTVAASSIYSMYTQQQAPGKNFQ 
QAVQSALTKTHTRGPHFSSVYGKPVIAAAQNQQQHPENIYSNSQGKPGSPEPETEPVSSVQENHENERIP 
RPLSPTKLLPFLSNPYRNQSDADLEALRKKLSNAPRPLKKRSSITEPEGPNGPNIQKLLYQRTTIAAMET 
ISVPSYPSKSASVTASSESPVEIQNPHVLDVYLEEYPPYPPPPYPSGEPEGPGEDSVSMRPPEITGQVSL 
PPGKRlT^LRKTGSERIAHGMRVKFNPLALLLDSSLEGEFDLVQRIIYEVDDPSLPNDEGITALHNAVCn^ 
HTEIVKFLVQFGV1WNAAI)SI^WTPLHCAA5CNIWQVCKFLVESGAAVFAM 

TQCSQFLYGVQEKMGIMNKGVIYALWDYEPQNDDELPMKEGIX^ITIIHREDEDEIEWWWARLNDKEGYVP 
RNLLGLYPRIKPRQRSLA 




SEQ ID NO: 65 4336 bp 




NOV20c, 
CG59323-02 
DNA 
Sequence 


GTCACGAGCGTCGAAGAGACAAAGCCGCGTCAGGGGGCCCP»^ 


GTGCCCC^GCCCGCGCC^AGGGCCCTTCP^ACCCGa3CGCCGCCGCTCCCGCCGCCGCCX3CCTCGCAACA 


GGTCCGGG03GCCTCGCTCTCCGCTCCCCTCCCCCGCATCCA3CGACCCrCCGGGGCACCTCAGCTCGGCC 


GGGGCCGC^GTCxXX3CCACCCGCTTCCATGCC^TTCXGGTCCAAGATC 


ATCT CAG TAAC AATG AG CAGCACTTCACAGAAGTT CC^G l^ACTCCAGAAACAATATG CAG AGACGTGGT 


C^ATCTGTGCAAAGAACCCGGCGAGAGTGATTGCCATTTGGCTGAAGTGTCGTGTGGCTCTGTAGAG 


GAGTTTCATCATGTTX3GCCAGGATGGTC/TCGATCTCCTGACCTTCTGATCCX5CCTG 


AGTGCTGGATTACAGGTCTGAGCCACCACGATC^GCCTCTAGTCrTTAAAAAAGAACGTCC^ 


TAATGAGCGAATGTTTGATGTTCTTCAACGATTTGGAJVGTCAGAGGAACGAAGTTCGCTTCTTCCTTCGT 

CATG AACGCC CCC CTGG CAGGG AC ATTGTGAGTGGACCAAGATCTCAGG ATCCAAG TTTAAAAAG AAATG 

GTGTAAAAGTTCCTGGTXSAATATCGAAGAAAGGAGAACGGTGTTAATAGTCCTAGGATG^ 

TGCTGAACTTCAGGAAATGGCATCTCGCCAGC^GCAACAGATTGAAGCCCAGCAACAA7/T 

AAGGAACAGCGCTTAJ^GTTTTTGAAACAACAAGATC^GCGACAACA.GC 

AACTTAAAAGGCTAAAAGAAATAGCTGAGAATCAGGAAGCTAAGCTAAAAAAAGTC 

CC ACGTGG AACAG AAG AGA CTAAG C AATGGG AAACTTGTGG AGG AAATTG AACAG ATG AATAATTTGTT C 

CAG CAAAAAC AGAGGG AGCTCG TCCTGGCTGTG T CAAAAGTAG AAG AACTGAC CAGGCAG CTAG AG ATG C 

TCAAGAACGGCAGG ATCG ACAG CCACCATG ACAATCAGTCTG CAGTGGCTGAGCTTGATCG CCTCTATAA 
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._ 


GGAGCTGCAGCTAAGAAACAAATTGAATCAAGAGCAGAATGCCAAGCTACAACAACAGAGGGAGTGTTTG 
AAT AAG CG T AATT CAG AAG TGG C AG T CATGG AT AAG CG TG TT AATG AGCTG AGGG ACCGGCTG TG G AAG A 
AGAAGGC^GCTCTACAGCAAAAAGAAAATCTACCAGTTTCATCTGATG 

GTCAGCCCCAAGCCGTGTGGCTGCAGTAGGTCCCTATATCCAGTCATCTACTATGCCTCGGATGCCCTCA 
AGGCCTGAATTGCTGGTGAAGCC^GCCCTGCCGGATGGTTCCTTGGTCATTCAGGCTTCAGAGGGGCCGA 
TGAAAATACAGACA CTG CCCAACATG AG ATCTGGGGCTG CTTCACAAACT AAAGGCTCTAAAATCCATCC 
AGTTGGCCCTGATTGGAGTCCTTCAAATGCAGATCTTTTCCCAAGCCAAGGCTCTGCTTCTGTACCTCAA 
AG CACTGGG AATG CTCTGG ATCAAGTTG ATG ATGG AG AGGTTCCG CTGAGGG AGAAAG AGAAG AAAGTG C 
GTCCGTTCTCAATGTTTGATGCAGTAGACCAGTCCAATGCCCCACCTTCCTTTGGTACTCTCAGGAAGAA 
C CAGAG CAG TG AAGATATCTTGCGGG ATG CTCAGGTTGCAAAT AAAAATG TGG CTAAAGTACCACCTCCT 
GTTCCTACAAAACCAAAACAG ATTAATTTG C CTTATTTTGGACAAACTAATCAGCCACCTTCAG ACATTA 
AG CCAGACGG AAGTTCTCAGCAGTTGTCAAC AGTTGTTC CGTCCATGGGAACT AAACCAAAAC CAG CAGG 
GCAGCAGCCGAGAGTGCTGCTATCTCCCAGCATACCTTCGGTTGGCCAAGACCAGACCCTTTCTCCAGGT 
TCTAAGC^GAAAGTCttCCTGCTGCTGCCGTCCGGCCCTTTACTCCCCAGCCTTCa^GACACCTTAC 
TTCCACCCTTCAGAAAACCCCAGACCGTGGCAGCAAGTTCAATATATTCCATGTATACGCAACAGCAGGC 
GCCAGGAAAAAACTTCCAGCAGGCTGTGCAGAGCGCGTTGACCAAGACTCATACCAGAGGGCCACACTTT 
TCAAG TGTATATG G TAAGCCTG TAATTGCTGCTGCCCAG AATC AACAGCAG CACCCAG AGAACATTTATT 
CCAAT AG CC AGGG CAAG C CTGG CAGT CCAGAAC CTGAAACAGAGC CTGTTTCTTCAGTT CAGGAGAACCA 
TGAAAACG AAAGAATTCCTCGG CCACTCAGCCCAACTAAATTACTG CCTTTCTTATCTAATCCTTACCG A 
AACCAGAGTGATGCTGACCTAGAAGCCTTACGAAAGAAACTGTCTAACGCACCAAGGCCTCTAAAGAAAC 
GTAGTTCTATTACAGAGCCAGAGGGTCCTAATGGGCCAAATATTCAGAAGCTTTTATATCAGAGGACCAC 
C^TAGCGGCCATGGAGACC^TCTCTGTCCCATCATACCCATCC^ 

GAAAGCCCAG TAG AAATCCAGAATCCACATGTG CTTG ATGTGTACCTGG AGG AGTACCCTC CATACCCAC 
CCCCACCATACCCATCTGGGGAGCCTGAAGGGCCCGGAGAAGACTCGGTGAGC^TGCGCCCGCCTGAAAT 
CACCGGGCAGGTCTCTCTGCCTCCTGGTAAAAGGACAAACTTGCGTAAAACTGGCTCAGAGCGTATCGCT 
CATGGAATG AGGGTGAAATTCAACCC CCTTG CTTTACTG CTAG ATTCGTCTTTGG AGGGAG AATTTGACC 
TTGT ACAG AG AATTATTTATG AG GTTG ATG ACCCAAG CCTGCCCAATGATGAAGG CATCACGG CTCTTCA 
CAATGCTGTGTGTGCAGGCCACACAGAAATCGTTAAGTTCCTGGTACAGTTTGGTGTAAATGTAAATGCT 
GCTGATAGTGATGGATGGACTCCTVTTACATTGTGCTGCCTCATGT^ 

TGG TGGAGTCAGG AG CCG CTGTGTTTG CC ATGACCTACAGTG ACATG CAG ACTG CTG CAGATAAGTG CGA 
GGAAATGGAGG AAGGCTACACTCAGTG CTCCCAATTTCTTTATGG AG TTCAGG AG AAGATGGG CATAATG 
AAT AAAGGAG TCATTTATG CG CTTTGGGATT ATG AACCTCAG AATG ATG ATGAG CTGCCCATGAAAGAAG 
GAG ACTG CATGACAATCATCCAC AGGG AAG ACG AAG ATG AAATCGAATGG TGG TGGGCG CG CCTTAATGA 
TAAGG AGGGATATG T TC CACGTAACTTGCTGGG ACTGTACCCAAG AATTAAACCAAGACAAAGGAG CTTG 
GCCTGAAACTTCCACACAGAATTTTAGTCAATGAAGAATTAATCTCTGTTAAGAAGAAGTAATACGATTA 


T TTTTGG CAAAAATTTCT^CAAG ACTTATTTTAATG ACAATGTAGCTTGAAAGCG ATG AAGAATGTCT CTA 


GAAGAGAATGAAGGATTGAAGAATTCACCATTAGAGGACATTTAGCGlXjATGAAATAAAGCATCTACGTC 


AG CAGG CCATACTGTGTTGGGG CAAAGGTGTCCCG TGTAGCACTCAGATAAGTATACAGCGACAAT CCTG 


TTTTCTACAAGAATCCTGTCTAGTAAATAGGATCATTTATTGGGCAGTTGGGAAATCAGCTCTCTGTCCT 


GTTGAGTGTTTTCAGCAGCTGCTCCTAAACCAGTCCTCCTGCCAGAAAGGACCAGTGCCGTCACATCGCT 


GTCTCTGATTGTCCCCGGCACCAGCAGGCCTTGGGGCTCACTGAAGGCTCGAAGGCACTGCACACCTTGT 


ATATTGTCAGTGAAGAACGTTAGTTGGTTGTCAGTGAACAATAACTTTATTATATGAGTTTTTGTAGCAT 


CTT AAGAATTATACATATGTTTG AAATATTGAAACTAAG CTACAG TACCAGTAATTAGATGTAG AATCTT 


G TTTGTAGGCTGAATTTTAATCTGTATTTATTGTCTTTTGTATCTCAG AAATTAGAAACTTG CTACAG AC 


TTACCCGTAATATTTGTC^AGATCATAGCTGACTTTAAAAACAGTTGTAATAAACTTTTTGATGCT 




ORF Start: ATG at 571 j jORF Stop: TGA at 3574 




SEQ ID NO: 66 jlOOl aa jMW at 1 1 1615. lkD 


NOV20c, 
CG59323-02 
Protein 
Sequence 


MFDVLQRFGSQRNEVRFFLRHERPPGRDIVSGPRSQDPSLKRNGVKVPGEYRRKENGVNSPRMDLTLAEL 
QEMASRQQQQI EAQQQLLATKEQRLKFLKQQDQRQQOQVAEQEKLKRLKE I AENQEAKLKKVRALKGHVE 
QKRLSNGKLVEEIEQMNNLFQQKQRELVLAVSKVEELTRQLEMLKNGRIDSHHDNQSAVAELDRLYKELQ 
LRNKLNQEQNAKLQQQRECLNKRNSEVAVMDKRVNELRDRLWKKKAALQQKENLPVSSDGNLPQQAASAP 
SRVAAVGPYIQSSTMPRMPSRPELLVKPALPDGSLVIQASEGPMKIQTLPNMRSGAASQTKGSKIHPVGP 
DWSPSNADLFPSQGSASVPQSTGNALDQVDDGEVPLREKEKKVRPFSMFDAVDQSNAPPSFGTLRKNQSS 
EDILRDAQVANKNVAKVPPPVPTKPKQINLPYFGQTNQPPSDIKPDGSSQQLSTWPSMGTKPKPAGQQP 
RVLLSPSIPSVGQDQTLSPGSKQESPPAAAVRPFTPQPSKDTLLPPFRKPQTVAASSIYSMYTQQQAPGK 

RIPRPLSPTKLLPFLSNPYRNQSDADLEALRKKLSNAPRPLKKRSSITEPEGPNGPNIQKLLYQRTTIAA 
METISVPSYPSKSASVTASSESPVEIQNPHVLDVYLEEYPPYPPPPYPSGEPEGPGEDSVSMRPPEITGQ 
VSLPPGKRTNLRKTGSERIAHGMRVKFNPLALLLDSSLEGEFDLVQRIIYEVDDPSLPNDEGITALHNAV 
CAGHTEIVKFLVQFGVNWAADSDGWTPLHCAASCNNVQVCKFLVESGAAVFAMTYSDMQTAADKCEEME 
EGYTQCSQFLYGVQEKMGIMNKGVIYALWDYEPQNDDELPMKEGDCMTIIHREDEDEIEWWWARLNDKEG 
YVPRNLLGLYPRIKPRQRSLA 



Sequence comparison of the above protein sequences yields the following sequence 
relationships shown in Table 20B. 
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Table 20B. Comparison of NOV20a against NOV20b and NOV20c. 


Protein Sequence 


NOV20a Residues/ 
Match Residues 


Identities/ 

Similarities for the Matched Region 


NOV20b 


1.1005 
130.1068 


671/1020 (65%) 
710/1020(68%) 


NOV20c 


1..1005 
63..1001 


671/1020(65%) 
710/1020 (68%) 



Further analysis of the NOV20a protein yielded the following properties shown in 
Table 20C. 



5 



Table 20C. Protein Sequence Properties NOV20a 


PSort 
analysis: 


0.7600 probability located in nucleus; 0.3000 probability located in microbody 
(peroxisome); 0.1000 probability located in mitochondrial matrix space; 0.1000 
probability located in lysosome (lumen) 


j SignalP 
analysis: 


No Known Signal Sequence Predicted 



A search of the NOV20a protein against the GENESEQ database, a proprietary 
database that contains sequences published in patents and patent publication, yielded 
several homologous proteins shown in Table 20D. 

10 



Table 20D. GENESEQ Results for NOV20a 


GENESEQ 
Identifier 


Protein/Organism/Length 
[Patent #, Date] 


NOV20a 
Residues/ 
Match 
Residues 


! 

Identities/ 
Similarities for the 
Matched Region 


Expect 
Value 


AAU78283 


Human apoptosis stimulating 
protein 2 (APS-2) - Homo sapiens, 
1467 aa. [WO200212325-A2, 
14-FEB-2002] 


I..1005 
209.. 1213 


1005/1005(100%) 
1005/1005 (100%) 


0.0 


AAW93955 


Human 53BP2 protein - Homo 
sapiens, 1005 aa. 
[W09915657-A2, 01 -APR- 1999] 


1..1005 
1.1005 


1005/1005 (100%) 
1005/1005(100%) 


0.0 


AAM78805 


Human protein SEQ ID NO 1467 - 
Homo sapiens, 1096 aa. 
[WO200I57190-A2, 
09-AUG-2001] 


1..1005 
124.. 1096 


479/1030(46%) 
613/1030(59%) 


0.0 


AAU78282 

L : 


Human apoptosis stimulating 
protein 1 (APS-1)- Homo sapiens, 
1 609 aa. [ WO2002 1 2325-A2, 
14-FEB-2002] 


1..1005 
176..1 142 


478/1030(46%) 
611/1030(58%) 


0.0 
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AAM39292 


Human polypeptide SEQ ID NO 
2437 - Homo sapiens, 1090 aa. 
[WO200153312-A1, 
26-JUL-200I] 


1..1005 
124.. 1090 


478/1030 (46%) 
611/1030(58%) 


0.0 


In a BLAST search of public sequence databases, the NOV20a protein was found to 
have homology to the proteins shown in the BLASTP data in Table 20E. 


Table 20E. Public BLASTP Results for NOV20a 


Protein 

Accession 

Number 


Protein/Organism/Length 


NOV20a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for the 
Matched Portion 


Expect 
Value 


Q96KQ3 


ASPP2 protein - Homo sapiens 
(Human), 1 128 aa. 


1 ..1005 
124.. 1128 


1005/1005(100%) 
1005/1005(100%) 


0.0 


Q 13625 

1 
I 


Tumor suppressor p53-binding 
protein 2 (p53-binding protein 2) 
(53BP2) (Bcl2-binding protein) 
(Bbp) - Homo sapiens (Human), 
1005 aa. 


1..1005 
1..1005 


1005/1005(100%) 
1005/1005(100%) 


0.0 


AAH30894 


Similar to tumor protein p53 
binding protein, 2 - Mus musculus 
(Mouse), 762 aa (fragment). 


258.. 1005 
15..762 


664/749(88%) 
688/749(91%) 


0.0 


138607 


p53-binding protein 2 - human, 
529 aa (fragment). 


477.. 1005 
1..529 


529/529(100%) 
529/529(100%) 


0.0 


Q96KQ4 

i 


ASPP1 protein (KI A A0771 
protein) - Homo sapiens (Human), 
1090aa. 


1..1005 
124..1090 


478/1030(46%) 
611/1030(58%) 


o.o I 



5 , _ _ 

PFam analysis predicts that the NOV20a protein contains the domains shown in the 



Table 20F. 



Table 20F. Domain Analysis of NOV20a 


Pfam Domain 


NOV20a Match Region 


Identities/ 
Similarities 

Tor the Matched Region 


Expect Value 


ank 


835.-867 


16/33(48%) 
28/33 (85%) 


le-09 


ank 


868..900 


16/33(48%) 
28/33 (85%) 


5.1e-09 


SH3 


937..994 


23/61 (38%) 
47/61 (77%) 


1.2e-12 
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Example B: Sequencing Methodology and Identification of NOVX Clones 

1. GeneCalling™ Technology: This is a proprietary method of performing 
differential gene expression profiling between two or more samples developed at CuraGen 
and described by Shimkets, et al., "Gene expression analysis by transcript profiling coupled 

5 to a gene database query" Nature Biotechnology 17:1 98-803 (1 999). cDNA was derived 
from various human samples representing multiple tissue types, normal and diseased states, 
physiological states, and developmental states from different donors. Samples were 
obtained as whole tissue, primary cells or tissue cultured primary cells or cell lines. Cells 
and cell lines may have been treated with biological or chemical agents that regulate gene 

1 0 expression, for example, growth factors, chemokines or steroids. The cDNA thus derived 
was then digested with up to as many as 1 20 pairs of restriction enzymes and pairs of 
linker-adaptors specific for each pair of restriction enzymes were ligated to the appropriate 
end. The restriction digestion generates a mixture of unique cDNA gene fragments. 
Limited PCR amplification is performed with primers homologous to the linker adapter 

1 5 sequence "where one primer is biotinylated and the other is fluorescently labeled. The 

doubly labeled material is isolated and the fluorescently labeled single strand is resolved by 
capillary gel electrophoresis. A computer algorithm compares the electropherograms from 
an experimental and control group for each of the restriction digestions. This and additional 
sequence-derived information is used to predict the identity of each differentially expressed 

20 gene fragment using a variety of genetic databases. The identity of the gene fragment is 
confirmed by additional, gene-specific competitive PCR or by isolation and sequencing of 
the gene fragment. 

2. SeqCalling™ Technology: cDNA was derived from various human 
samples representing multiple tissue types, normal and diseased states, physiological states, 

25 and developmental states from different donors. Samples were obtained as whole tissue, 
primary cells or tissue cultured primary cells or cell lines. Cells and cell lines may have 
been treated with biological or chemical agents that regulate gene expression, for example, 
growth factors, chemokines or steroids. The cDNA thus derived was then sequenced using 
CuraGen's proprietary SeqCalling technology. Sequence traces were evaluated manually 

30 and edited for corrections if appropriate. cDNA sequences from all samples were 

assembled together, sometimes including public human sequences, using bioinformatic 
programs to produce a consensus sequence for each assembly. Each assembly is included in 
CuraGen Corporation's database. Sequences were included as components for assembly 
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when the extent of identity with another component was at least 95% over 50 bp. Each 
assembly represents a gene or portion thereof and includes information on variants, such as 
splice forms single nucleotide polymorphisms (SNPs), insertions, deletions and other 
sequence variations. 

5 3. PathCalling 1 M Technology: The NOVX nucleic acid sequences are 

derived by laboratory screening of cDNA library by the two-hybrid approach. cDNA 
fragments covering either the full length of the DNA sequence, or part of the sequence, or 
both, are sequenced. In silico prediction was based on sequences available in CuraGen 
Corporation's proprietary sequence databases or in the public human sequence databases, 

1 0 and provided either the full length DNA sequence, or some portion thereof. 

The laboratory screening was performed using the methods summarized below: 
cDNA libraries were derived from various human samples representing multiple 
tissue types, normal and diseased states, physiological states, and developmental states 
from different donors. Samples were obtained as whole tissue, primary cells or tissue 

15 cultured primary cells or cell lines. Cells and cell lines may have been treated with 

biological or chemical agents that regulate gene expression, for example, growth factors, 
chemokines or steroids. The cDNA thus derived was then directionally cloned into the 
appropriate two-hybrid vector (Gal4-activation domain (Gal4-AD) fusion). Such cDNA 
libraries as well as commercially available cDNA libraries from Clontech (Palo Alto, CA) 

20 were then transferred from E. coli into a CuraGen Corporation proprietary yeast strain 
(disclosed in U. S. Patents 6.057,101 and 6,083,693, incorporated herein by reference in 
their entireties). 

Gal4-binding domain (Gal4-BD) fusions of a CuraGen Corporation proprietary 
library of human sequences was used to screen multiple Gal4-AD fusion cDNA libraries 

25 resulting in the selection of yeast hybrid diploids in each of which the Gal4-AD fusion 
contains an individual cDNA. Each sample was amplified using the polymerase chain 
reaction (PCR) using non-specific primers at the cDNA insert boundaries. Such PCR 
product was sequenced; sequence traces were evaluated manually and edited for 
corrections if appropriate. cDN A sequences from all samples were assembled together, 

30 sometimes including public human sequences, using bioinformatic programs to produce a 
consensus sequence for each assembly. Each assembly is included in CuraGen 
Corporation's database. Sequences were included as components for assembly when the 
extent of identity with another component was at least 95% over 50 bp. Each assembly 
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represents a gene or portion thereof and includes information on variants, such as splice 
forms single nucleotide polymorphisms (SNPs), insertions, deletions and other sequence 
variations. 

Physical clone: the cDNA fragment derived by the screening procedure, covering 
5 the entire open reading frame is, as a recombinant DNA, cloned into pACT2 plasmid 
(Clontech) used to make the cDNA library. The recombinant plasmid is inserted into the 
host and selected by the yeast hybrid diploid generated during the screening procedure by 
the mating of both CuraGen Corporation proprietary yeast strains Nl 06* and YULH (U. S. 
Patents 6,057,101 and 6,083,693). 

10 4. RACE: Techniques based on the polymerase chain reaction such as rapid 

amplification of cDNA ends (RACE), were used to isolate or complete the predicted 
sequence of the cDNA of the invention. Usually multiple clones were sequenced from one 
or more human samples to derive the sequences for fragments. Various human tissue 
samples from different donors were used for the RACE reaction. The sequences derived 

1 5 from these procedures were included in the SeqCalling Assembly process described in 
preceding paragraphs. 

5. Exon Linking: The NOVX target sequences identified in the present 
invention were subjected to the exon linking process to confirm the sequence. PCR 
primers were designed by starting at the most upstream sequence available, for the forward 

20 primer, and at the most downstream sequence available for the reverse primer. In each 
case, the sequence was examined, walking inward from the respective termini toward the 
coding sequence, until a suitable sequence that is either unique or highly selective was 
encountered, or, in the case of the reverse primer, until the stop codon was reached. Such 
primers were designed based on in silico predictions for the full length cDNA, part (one or 

25 more exons) of the DNA or protein sequence of the target sequence, or by translated 

homology of the predicted exons to closely related human sequences from other species. 
These primers were then employed in PCR amplification based on the following pool of 
human cDNAs: adrenal gland, bone marrow, brain - amygdala, brain - cerebellum, brain - 
hippocampus, brain - substantia nigra, brain - thalamus, brain -whole, fetal brain, fetal 

30 kidney, fetal liver, fetal lung, heart, kidney, lymphoma - Raji, mammary gland, pancreas, 
pituitary gland, placenta, prostate, salivary gland, skeletal muscle, small intestine, spinal 
cord, spleen, stomach, testis, thyroid, trachea, uterus. Usually the resulting amplicons were 
gel purified, cloned and sequenced to high redundancy. The PCR product derived from 
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exon linking was cloned into the pCR2. 1 vector from Invitrogen. The resulting bacterial 
clone has an insert covering the entire open reading frame cloned into the pCR2.1 vector. 
The resulting sequences from all clones were assembled with themselves, with other 
fragments in CuraGen Corporation's database and with public ESTs. Fragments and ESTs 
5 were included as components for an assembly when the extent of their identity with another 
component of the assembly was at least 95% over 50 bp. In addition, sequence traces were 
evaluated manually and edited for corrections if appropriate. These procedures provide the 
sequence reported herein. 

6. Physical Clone: Exons were predicted by homology and the intron/exon 
10 boundaries were determined using standard genetic rules. Exons were further selected and 
refined by means of similarity determination using multiple BLAST (for example, tBlastN, 
BlastX, and BlastN) searches, and, in some instances, GeneScan and Grail. Expressed 
sequences from both public and proprietary databases were also added when available to 
further define and complete the gene sequence. The DNA sequence was then manually 
1 5 corrected for apparent inconsistencies thereby obtaining the sequences encoding the 
full-length protein. 

The PCR product derived by exon linking, covering the entire open reading frame, 
was cloned into the pCR2.1 vector from Invitrogen to provide clones used for expression 
and screening purposes. 

20 

Example C. Quantitative expression analysis of clones in various cells and tissues 

The quantitative expression of various clones was assessed using microtiter plates 
containing RNA samples from a variety of normal and pathology-derived cells, cell lines 
and tissues using real time quantitative PCR (RTQ PCR). RTQ PCR was performed on an 

25 Applied Biosystems ABI PRISM® 7700 or an ABI PRISM® 7900 HT Sequence Detection 
System. Various collections of samples are assembled on the plates, and referred to as 
Panel 1 (containing normal tissues and cancer cell lines), Panel 2 (containing samples 
derived from tissues from normal and cancer sources), Panel 3 (containing cancer cell 
lines), Panel 4 (containing cells and cell lines from normal tissues and cells related to 

30 inflammatory conditions). Panel 5D/5I (containing human tissues and cell lines with an 
emphasis on metabolic diseases), AI_comprehensive_panel (containing normal tissue and 
samples from autoinflammatory diseases), Panel CNSD.01 (containing samples from 



157 



WO 03/031571 PCTYUS02/31357 

normal and diseased brains) and CNS_neurodegeneration _panel (containing samples from 
normal and Alzheimer's diseased brains). 

RNA integrity from all samples is controlled for quality by visual assessment of 
agarose gel electropherograms using 28S and 18S ribosomal RNA staining intensity ratio 
5 as a guide (2: 1 to 2.5:1 28s: 18s) and the absence of low molecular weight RNAs that would 
be indicative of degradation products. Samples are controlled against genomic DNA 
contamination by RTQ PGR reactions run in the absence of reverse transcriptase using 
probe and primer sets designed to amplify across the span of a single exon. 

First, the RNA samples were normalized to reference nucleic acids such as 
10 constitutively expressed genes (for example, p-actin and GAPDH). Normalized RNA (5 ul) 
was converted to cDNA and analyzed by RTQ-PCR using One Step RT-PCR Master Mix 
Reagents (Applied Biosystems; Catalog No. 4309169) and gene-specific primers according 
to the manufacturer's instructions. 

In other cases, non-normalized RNA samples were converted to single strand cDNA 
1 5 — (sscDNA) using Superscript II (Invitrogen Corporation; Catalog No. 1 8064-147) and 

random hexamers according to the manufacturer's instructions. Reactions containing up to 
1 0 ^ig of total RNA were performed in a volume of 20 |il and incubated for 60 minutes at 
42°C. This reaction can be scaled up to 50 \xg of total RNA in a final volume of 100 fil. 
sscDNA samples are then normalized to reference nucleic acids as described previously, 
20 using IX TaqMan® Universal Master mix (Applied Biosystems; catalog No. 4324020), 
following the manufacturer's instructions. 

Probes and primers were designed for each assay according to Applied Biosystems 
Primer Express Software package (version I for Apple Computer's Macintosh Power PC) or 
a similar algorithm using the target sequence as input. Default settings were used for 
25 reaction conditions and the following parameters were set before selecting primers: primer 
concentration « 250 nM, primer melting temperature (Tm) range = 58°-60°C, primer 
optimal Tm = 59°C, maximum primer difference = 2°C, probe does not have 5 f G, probe Tm 
must be 10°C greater than primer Tm. amplicon size 75bp to lOObp. The probes and 
primers selected (see below) were synthesized by Synthegen (Houston, TX, USA). Probes 
30 were double purified by HPLC to remove uncoupled dye and evaluated by mass 

spectroscopy to verify coupling of reporter and quencher dyes to the 5' and 3' ends of the 
probe, respectively. Their final concentrations were: forward and reverse primers, 900nM 
each, and probe, 200nM. 
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PCR conditions: When working with RNA samples, normalized RNA from each 
tissue and each cell line was spotted in each well of either a 96 well or a 384-well PCR 
plate (Applied Biosystems). PCR cocktails included either a single gene specific probe and 
primers set, or two multiplexed probe and primers sets (a set specific for the target clone 
5 and another gene-specific set multiplexed with the target probe). PCR reactions were set up 
using TaqMan® One-Step RT-PCR Master Mix (Applied Biosystems, Catalog No. 
4313803) following manufacturer's instructions. Reverse transcription was performed at 
48°C for 30 minutes followed by ampIification/PCR cycles as follows: 95°C 10 min, then 
40 cycles of 95°C for 15 seconds, 60°C for 1 minute. Results were recorded as CT values 
10 (cycle at which a given sample crosses a threshold level of fluorescence) using a log scale, 
with the difference in RNA concentration between a given sample and the sample with the 
lowest CT value being represented as 2 to the power of delta CT. The percent relative 
expression is then obtained by taking the reciprocal of this RNA difference and multiplying 
by 100. 

1 5 When working with sscDNA samples, normalized sscDNA was used as described 

previously for RNA samples. PCR reactions containing one or two sets of probe and 
primers were set up as described previously, using IX TaqMan® Universal Master mix 
(Applied Biosystems; catalog No. 4324020), following the manufacturer's instructions. 
PCR amplification was performed as follows: 95°C 10 min, then 40 cycles of 95°C for 15 

20 seconds, 60°C for 1 minute. Results were analyzed and processed as described previously. 
Panels 1, 1.1, 1.2, and 1.3D 

The plates for Panels 1, 1.1, 1.2 and 1.3D include 2 control wells (genomic DNA 
control and chemistry control) and 94 wells containing cDNA from various samples. The 
samples in these panels are broken into 2 classes: samples derived from cultured cell lines 

25 and samples derived from primary normal tissues. The cell lines are derived from cancers 
of the following types: lung cancer, breast cancer, melanoma, colon cancer, prostate cancer, 
CNS cancer, squamous cell carcinoma, ovarian cancer, liver cancer, renal cancer, gastric 
cancer and pancreatic cancer. Cell lines used in these panels are widely available through 
the American Type Culture Collection (ATCC), a repository for cultured cell lines, and 

30 were cultured using the conditions recommended by the ATCC. The normal tissues found 
on these panels are comprised of samples derived from all major organ systems from single 
adult individuals or fetuses. These samples are derived from the following organs: adult 
skeletal muscle, fetal skeletal muscle, adult heart, fetal heart, adult kidney, fetal kidney, 
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adult liver, fetal liver, adult lung, fetal lung, various regions of the brain, the spleen, bone 
marrow, lymph node, pancreas, salivary gland, pituitary gland, adrenal gland, spinal cord, 
thymus, stomach, small intestine, colon, bladder, trachea, breast, ovary, uterus, placenta, 
prostate, testis and adipose. 
5 In the results for Panels 1 , 1 . 1 , 1 .2 and 1 .3D, the following abbreviations are used: 

ca. = carcinoma, 

* = established from metastasis, 

met = metastasis, 

s cell var = small cell variant, 
1 0 non-s = non-sm = non-small, 

squam = squamous, 

pi. eff = pi effusion = pleural effusion, 

glio = glioma, 

astro = astrocytoma, and 
15 neuro —neuroblastoma. - - — 

General_screening_panel_vl.4, vl.5 and vl.6 

The plates for Panels 1 .4, 1 .5, and 1 .6 include 2 control wells (genomic DNA 
control and chemistry control) and 94 wells containing cDNA from various samples. The 
samples in Panels 1.4, 1.5, and 1.6 are broken into 2 classes: samples derived from cultured 

20 cell lines and samples derived from primary normal tissues. The cell lines are derived from 
cancers of the following types: lung cancer, breast cancer, melanoma, colon cancer, 
prostate cancer, CNS cancer, squamous cell carcinoma, ovarian cancer, liver cancer, renal 
cancer, gastric cancer and pancreatic cancer. Cell lines used in Panels 1 .4, 1 .5, and 1 .6 are 
widely available through the American Type Culture Collection (ATCC), a repository for 

25 cultured cell lines, and were cultured using the conditions recommended by the ATCC. The 
normal tissues found on Panels 1.4, 1.5, and 1.6 are comprised of pools of samples derived 
from all major organ systems from 2 to 5 different adult individuals or fetuses. These 
samples are derived from the following organs: adult skeletal muscle, fetal skeletal muscle, 
adult heart, fetal heart, adult kidney, fetal kidney, adult liver, fetal liver, adult lung, fetal 

30 lung, various regions of the brain, the spleen, bone marrow, lymph node, pancreas, salivary 
gland, pituitary gland, adrenal gland, spinal cord, thymus, stomach, small intestine, colon, 
bladder, trachea, breast, ovary, uterus, placenta, prostate, testis and adipose. Abbreviations 
are as described for Panels 1 , 1 . 1 , 1 .2. and 1 .3D. 
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Panels 2D, 2.2,2.3 and 2.4 

The plates for Panels 2D, 2.2, 2.3 and 2.4 generally include 2 control wells and 94 
test samples composed of RNA or cDNA isolated from human tissue procured by surgeons 
working in close cooperation with the National Cancer Institute's Cooperative Human 
5 Tissue Network (CHTN) or the National Disease Research Initiative (NDRI) or from 

Ardais or CHnomics). The tissues are derived from human malignancies and in cases where 
indicated many malignant tissues have "matched margins" obtained from noncancerous 
tissue just adjacent to the tumor. These are termed normal adjacent tissues and are denoted 
"NAP' in the results below. The tumor tissue and the "matched margins" are evaluated by 

1 0 two independent pathologists (the surgical pathologists and again by a pathologist at NDRI/ 
CHTN/Ardais/Clinomics). Unmatched RNA samples from tissues without malignancy 
(normal tissues) were also obtained from Ardais or CHnomics. This analysis provides a 
gross histopathological assessment of tumor differentiation grade. Moreover, most samples 
include the original surgical pathology report that provides information regarding the 

1 5 clinical stage of the patient. These matched margins are taken from the tissue surrounding 
(i.e. immediately proximal) to the zone of surgery (designated "NAT", for normal adjacent 
tissue, in Table RR). In addition, RNA and cDNA samples were obtained from various 
human tissues derived from autopsies performed on elderly people or sudden death victims 
(accidents, etc.). These tissues were ascertained to be free of disease and were purchased 

20 from various commercial sources such as Clontech (Palo Alto, CA), Research Genetics, 
and Invitrogen. 

HASS Panel v 1.0 

The HASS panel v 1 .0 plates are comprised of 93 cDNA samples and two controls. 
Specifically, 81 of these samples are derived from cultured human cancer cell lines that had 

25 been subjected to serum starvation, acidosis and anoxia for different time periods as well as 
controls for these treatments, 3 samples of human primary cells, 9 samples of malignant 
brain cancer (4 medulloblastomas and 5 glioblastomas) and 2 controls. The human cancer 
cell lines are obtained from ATCC (American Type Culture Collection) and fall into the 
following tissue groups: breast cancer, prostate cancer, bladder carcinomas, pancreatic 

30 cancers and CNS cancer cell lines. These cancer cells are all cultured under standard 

recommended conditions. The treatments used (serum starvation, acidosis and anoxia) have 
been previously published in the scientific literature. The primary human cells were 
obtained from Clonetics (Walkersville, MD) and were grown in the media and conditions 

161 



WO 03/031571 PCT7US02/31357 

recommended by Clonetics. The malignant brain cancer samples are obtained as part of a 
collaboration (Henry Ford Cancer Center) and are evaluated by a pathologist prior to 
CuraGen receiving the samples . RNA was prepared from these samples using the standard 
procedures. The genomic and chemistry control wells have been described previously. 
5 ARDAIS Panel v 1.0 

The plates for ARDAIS panel v 1 .0 generally include 2 control wells and 22 test 
samples composed of RNA isolated from human tissue procured by surgeons working in 
close cooperation with Ardais Corporation. The tissues are derived from human lung 
malignancies (lung adenocarcinoma or lung squamous cell carcinoma) and in cases where 

10 indicated many malignant samples have "matched margins" obtained from noncancerous 
lung tissue just adjacent to the tumor. These matched margins are taken from the tissue 
surrounding (i.e. immediately proximal) to the zone of surgery (designated "NAT", for 
normal adjacent tissue) in the results below. The tumor tissue and the "matched margins" 
are evaluated by independent pathologists (the surgical pathologists and again by a 
-15 pathologist aLArdais). Unmatched malignant and non-malignant RNA samples from lungs 
were also obtained from Ardais. Additional information from Ardais provides a gross 
histopathological assessment of tumor differentiation grade and stage. Moreover, most 
samples include the original surgical pathology report that provides information regarding 
the clinical state of the patient. 

20 Panel 3D, 3.1 and 3.2 

The plates of Panel 3D, 3.1, and 3.2 are comprised of 94 cDNA samples and two 
control samples. Specifically, 92 of these samples are derived from cultured human cancer 
cell lines, 2 samples of human primary cerebellar tissue and 2 controls. The human cell 
lines are generally obtained from ATCC (American Type Culture Collection), NCI or the 

25 German tumor cell bank and fall into the following tissue groups: Squamous cell carcinoma 
of the tongue, breast cancer, prostate cancer, melanoma, epidermoid carcinoma, sarcomas, 
bladder carcinomas, pancreatic cancers, kidney cancers, leukemias/lymphomas, 
ovarian/uterine/cervical, gastric, colon, lung and CNS cancer cell lines. In addition, there 
are two independent samples of cerebellum. These cells are all cultured under standard 

30 recommended conditions and RNA extracted using the standard procedures. The cell lines 
in panel 3D r 3.1, 3.2, 1, 1.1., 1.2, 1.3D, 1.4, 1.5, and 1.6 are of the most common cell lines 
used in the scientific literature. 

Panels 4D,4R, and 4.1D 
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Panel 4 includes samples on a 96 well plate (2 control wells, 94 test samples) 
composed of RNA (Panel 4R) or cDNA (Panels 4D/4.1D) isolated from various human cell 
lines or tissues related to inflammatory conditions. Total RNA from control normal tissues 
such as colon and lung (Stratagene, La Jolla, CA) and thymus and kidney (Clontech) was 
5 employed. Total RNA from liver tissue from cirrhosis patients and kidney from lupus 
patients was obtained from BioChain (Biochain Institute, Inc., Hayward, CA). Intestinal 
tissue for RNA preparation from patients diagnosed as having Crohn's disease and 
ulcerative colitis was obtained from the National Disease Research Interchange (NDRI) 
(Philadelphia, PA). 

10 Astrocytes, lung fibroblasts, dermal fibroblasts, coronary artery smooth muscle 

cells, small airway epithelium, bronchial epithelium, microvascular dermal endothelial 
cells, microvascular lung endothelial cells, human pulmonary aortic endothelial cells, 
human umbilical vein endothelial cells were all purchased from Clonetics (Walkersville, 
MD) and grown in the media supplied for these cell types by Clonetics. These primary cell 

1 5 types were activated with various cytokines or combinations of cytokines for 6 and/or 

12-14 hours, as indicated. The following cytokines were used; IL-1 beta at approximately 
l-5ng/ml, TNF alpha at approximately 5-10ng/ml, IFN gamma at approximately 
20-50ng/ml, IL-4 at approximately 5-10ng/ml, IL-9 at approximately 5-10ng/ml, IL-13 at 
approximately 5-10ng/ml. Endothelial cells were sometimes starved for various times by 

20 culture in the basal media from Clonetics with 0.1 % serum. 

Mononuclear cells were prepared from blood of employees at CuraGen 
Corporation, using Ficoll. LAK cells were prepared from these cells by culture in DMEM 
5% FCS (Hyclone), lOOpM non essential amino acids (Gibco/Life Technologies, 
Rockville, MD), ImM sodium pyruvate (Gibco), mercaptoethanol 5.5x1 0°M (Gibco), and 

25 lOmM Hepes (Gibco) and Interleukin 2 for 4-6 days. Cells were then either activated with 
10-20ng/ml PMA and l-2|ig/ml ionomycin, IL-12 at 5-10ng/ml, IFN gamma at 20-50ng/ml 
and IL-1 8 at 5-10ng/ml for 6 hours. In some cases, mononuclear cells were cultured for 4-5 
days in DMEM 5% FCS (Hyclone), lOOyM non essential amino acids (Gibco), ImM 
sodium pyruvate (Gibco). mercaptoethanol 5.5x1 0' 5 M (Gibco), and lOmM Hepes (Gibco) 

30 with PHA (phytohemagglutinin) or PWM (pokeweed mitogen) at approximately 5^ig/ml. 
Samples were taken at 24. 48 and 72 hours for RNA preparation. MLR (mixed lymphocyte 
reaction) samples were obtained by taking blood from two donors, isolating the 
mononuclear cells using Ficoll and mixing the isolated mononuclear cells 1:1 at a final 
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concentration of approximately 2x10 6 cells/ml in DMEM 5% FCS (Hyclone), lOO^M non 
essential amino acids (Gibco), ImM sodium pyruvate (Gibco), mercaptoethanol 
(5.5xlO" 5 M) (Gibco), and lOmM Hepes (Gibco). The MLR was cultured and samples taken 
at various time points ranging from 1 - 7 days for RNA preparation. 
5 Monocytes were isolated from mononuclear cells using CD 14 Miltenyi Beads, +ve 

VS selection columns and a Vario Magnet according to the manufacturer's instructions. 
Monocytes were differentiated into dendritic cells by culture in DMEM 5% fetal calf serum 
(FCS) (Hyclone, Logan, UT), IOOjiM non essential amino acids (Gibco), ImM sodium 
pyruvate (Gibco), mercaptoethanol 5.5x1 0" 5 M (Gibco), and lOmM Hepes (Gibco), 50ng/ml 

10 GMCSF and 5ng/ml IL-4 for 5-7 days. Macrophages were prepared by culture of 

monocytes for 5-7 days in DMEM 5% FCS (Hyclone), lOO^M non essential amino acids 
(Gibco), ImM sodium pyruvate (Gibco), mercaptoethanol 5.5x1 0' 5 M (Gibco), lOmM 
Hepes (Gibco) and 10% AB Human Serum or MCSF at approximately 50ng/ml. 
Monocytes, macrophages and dendritic cells were stimulated for 6 and 12-14 hours with 
-1 5 -lipopolysaccharide -(LES)_atJ OOng/ml.-Dendritic cells_were also stimulated with anti-CD40 
monoclonal antibody (Pharmingen) at 10|ig/ml for 6 and 12-14 hours. 

CD4 lymphocytes, CD8 lymphocytes and NK cells were also isolated from 
mononuclear cells using CD4, CD8 and CD56 Miltenyi beads, positive VS selection 
columns and a Vario Magnet according to the manufacturer's instructions. CD45RA and 

20 CD45RO CD4 lymphocytes were isolated by depleting mononuclear cells of CD8, CD56, 
CD14 and CD19 cells using CD8, CD56, CD14 and CD19 Miltenyi beads and positive 
selection. CD45RO beads were then used to isolate the CD45RO CD4 lymphocytes with 
the remaining cells being CD45RA CD4 lymphocytes. CD45RA CD4, CD45RO CD4 and 
CD8 lymphocytes were placed in DMEM 5% FCS (Hyclone), 100^M non essential amino 
- 25 acids (Gibco), 1 mM sodium pyruvate (Gibco), mercaptoethanol 5.5x1 0* 5 M (Gibco), and 

lOmM Hepes (Gibco) and plated at 10 6 cells/ml onto Falcon 6 well tissue culture plates that 
had been coated overnight with 0.5^g/ml anti-CD28 (Pharmingen) and 3ug/ml anti-CD3 
(OKT3, ATCC) in PBS. After 6 and 24 hours, the cells were harvested for RNA 
preparation. To prepare chronically activated CD8 lymphocytes, we activated the isolated 

30 CD8 lymphocytes for 4 days on anti-CD28 and anti-CD3 coated plates and then harvested 
the cells and expanded them in DMEM 5% FCS (Hyclone). lOO^M non essential amino 
acids (Gibco), ImM sodium pyruvate (Gibco), mercaptoethanol 5.5x1 0* 5 M (Gibco), and 
lOmM Hepes (Gibco) and IL-2. The expanded CD8 cells were then activated again with 
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plate bound anti-CD3 and anti-CD28 for 4 days and expanded as before. RNA was isolated 
6 and 24 hours after the second activation and after 4 days of the second expansion culture. 
The isolated NK cells were cultured in DMEM 5% FCS (Hyclone), IOOjiM non essential 
amino acids (Gibco), ImM sodium pyruvate (Gibco), mercaptoethanol 5.5xlO" 5 M (Gibco), 
5 and 1 OmM Hepes (Gibco) and IL-2 for 4-6 days before RNA was prepared. 

To obtain B cells, tonsils were procured from NDRI. The tonsil was cut up with 
sterile dissecting scissors and then passed through a sieve. Tonsil cells were then spun 
down and resuspended at 10 6 cells/ml in DMEM 5% FCS (Hyclone), lOO^M non essential 
amino acids (Gibco), ImM sodium pyruvate (Gibco), mercaptoethanol 5.5x1 (T 5 M (Gibco), 

1 0 and 1 OmM Hepes (Gibco). To activate the cells, we used PWM at 5ng/ml or anti-CD40 
(Pharmingen) at approximately 10ng/ml and IL-4 at 5-10ng/ml. Cells were harvested for 
RNA preparation at 24,48 and 72 hours. 

To prepare the primary and secondary Thl/Th2 and Trl cells, six-well Falcon plates 
were coated overnight with 10ng/ml anti-CD28 (Pharmingen) and 2(ig/ml OKT3 (ATCC), 

1 5 and then washed twice with PBS. Umbilical cord blood CD4 lymphocytes (Poietic 
Systems, German Town, MD) were cultured at 10 5 -10 6 cells/ml in DMEM 5% FCS 
(Hyclone), lOO^M non essential amino acids (Gibco), ImM sodium pyruvate (Gibco), 
mercaptoethanol 5.5xl0* 5 M (Gibco), lOmM Hepes (Gibco) and IL-2 (4ng/ml). 1L-12 
(5ng/ml) and anti-IL4 (1 |ig/ml) were used to direct to Thl , while IL-4 (5ng/ml) and 

20 anti-IFN gamma (1 |ig/ml) were used to direct to Th2 and IL-10 at 5ng/ml was used to 
direct to Trl . After 4-5 days, the activated Thl , Th2 and Trl lymphocytes were washed 
once in DMEM and expanded for 4-7 days in DMEM 5% FCS (Hyclone), lOO^M non 
essential amino acids (Gibco), ImM sodium pyruvate (Gibco), mercaptoethanol 5.5x1 0°M 
(Gibco), lOmM Hepes (Gibco) and IL-2 (lng/ml). Following this, the activated Thl, Th2 

25 and Trl lymphocytes were re-stimulated for 5 days with anti*CD28/OKT3 and cytokines as 
described above, but yvith the addition of anti-CD95L (l|ig/ml) to prevent apoptosis. After 
4-5 days, the Thl, Th2 and Trl lymphocytes were washed and then expanded again with 
IL-2 for 4-7 days. Activated Thl and Th2 lymphocytes were maintained in this way for a 
maximum of three cycles. RNA was prepared from primary and secondary Thl, Th2 and 

30 Trl after 6 and 24 hours following the second and third activations with plate bound 

anti-CD3 and anti-CD28 mAbs and 4 days into the second and third expansion cultures in 
Interleukin 2. 
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The following leukocyte cells lines were obtained from the ATCC: Ramos, EOL-1, 
KU-812. EOL cells were further differentiated by culture in 0.1 mM dbcAMP at 
5xl0 5 cells/ml for 8 days, changing the media every 3 days and adjusting the cell 
concentration to 5xl0 5 cells/ml. For the culture of these cells, we used DMEM or RPMI (as 
5 recommended by the ATCC), with the addition of 5% FCS (Hyclone), 1 OO^M non 

essential amino acids (Gibco), ImM sodium pyruvate (Gibco), mercaptoethanol 5.5x1 0' 5 M 
(Gibco), lOmM Hepes (Gibco). RNA was either prepared from resting cells or cells 
activated with PMA at lOng/ml and ionomycin at lug/ml for 6 and 14 hours. Keratinocyte 
line CCD 106 and an airway epithelial tumor line NCI-H292 were also obtained from the 

10 ATCC. Both were cultured in DMEM 5% FCS (Hyclone), lOO^M non essential amino 
acids (Gibco), ImM sodium pyruvate (Gibco), mercaptoethanol 5.5x1 0°M (Gibco), and 
lOmM Hepes (Gibco). CCD1 106 cells were activated for 6 and 14 hours with 
approximately 5 ng/ml TNF alpha and lng/ml IL-1 beta, while NCI-H292 cells were 
activated for 6 and 14 hours with the following cytokines: 5ng/ml IL-4, 5ng/ml IL-9, 

15 5ng/ml lL^l-3-and-25ng/ml 1FN gamma.- — _ - 

For these cell lines and blood cells, RNA was prepared by lysing approximately 
10 7 cells/ml using Trizol (Gibco BRL). Briefly, 1/10 volume of bromochloropropane 
(Molecular Research Corporation) was added to the RNA sample, vortexed and after 10 
minutes at room temperature, the tubes were spun at 14,000 rpm in a Sorvall SS34 rotor. 

20 The aqueous phase was removed and placed in a 1 5ml Falcon Tube. An equal volume of 
isopropanol was added and left at -20°C overnight. The precipitated RNA was spun down 
at 9,000 rpm for 15 min in a Sorvall SS34 rotor and washed in 70% ethanol. The pellet was 
redissolved in 300^1 of RNase-free water and 35jal buffer (Promega) 5|il DTT, 7\i] RNAsin 
and 8pl DNase were added. The tube was incubated at 37°C for 30 minutes to remove 

25 contaminating genomic DNA, extracted once with phenol chloroform and re-precipitated 
with 1/10 volume of 3M sodium acetate and 2 volumes of 100% ethanol. The RNA was 
spun down and placed in RNase free water. RNA was stored at -80°C. 
AI_comprehensive panel_vl.0 

The plates for AI_comprehensive panel_vl .0 include two control wells and 89 test 
30 samples comprised of cDNA isolated from surgical and postmortem human tissues 
obtained from the Backus Hospital and Clinomics (Frederick, MD). Total RNA was 
extracted from tissue samples from the Backus Hospital in the Facility at CuraGen. Total 
RNA from other tissues was obtained from Clinomics. 
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Joint tissues including synovial fluid, synovium, bone and cartilage were obtained 
from patients undergoing total knee or hip replacement surgery at the Backus Hospital. 
Tissue samples were immediately snap frozen in liquid nitrogen to ensure that isolated 
RNA was of optimal quality and not degraded. Additional samples of osteoarthritis and 
5 rheumatoid arthritis joint tissues were obtained from Clinomics. Normal control tissues 
were supplied by Clinomics and were obtained during autopsy of trauma victims. 

Surgical specimens of psoriatic tissues and adjacent matched tissues were provided 
as total RNA by Clinomics. Two male and two female patients were selected between the 
ages of 25 and 47. None of the patients were taking prescription drugs at the time samples 
10 were isolated. 

Surgical specimens of diseased colon from patients with ulcerative colitis and 
Crohn's disease and adjacent matched tissues were obtained from Clinomics. Bowel tissue 
from three female and three male Crohn's patients between the ages of 4 1 -69 were used. 
Two patients were not on prescription medication while the others were taking 
1 5 dexamethasone, phenobarbital, or tylenol. Ulcerative colitis tissue was from three male and 
four female patients. Four of the patients were taking lebvid and two were on 
phenobarbital. 

Total RNA from post mortem lung tissue from trauma victims with no disease or 
with emphysema, asthma or COPD was purchased from Clinomics. Emphysema patients 
20 ranged in age from 40-70 and all were smokers, this age range was chosen to focus on 
patients with cigarette-linked emphysema and to avoid those patients with 
alpha- 1 anti-trypsin deficiencies. Asthma patients ranged in age from 36-75, and excluded 
smokers to prevent those patients that could also have COPD. COPD patients ranged in age 
from 35-80 and included both smokers and non-smokers. Most patients were taking 
25 corticosteroids, and bronchodilators. 

In the labels employed to identify tissues in the AI_comprehensive panel_vl .0 
panel, the following abbreviations are used: 

AI = Autoimmunity 

Syn = Synovial 
30 Normal = No apparent disease 

Rep22 /Rep20 = individual patients 

RA = Rheumatoid arthritis 

Backus = From Backus Hospital 
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OA = Osteoarthritis 
(SS) (BA) (MF) - Individual patients 
Adj = Adjacent tissue 
Match control = adjacent tissues 
5 -M = Male 

-F = Female 

COPD = Chronic obstructive pulmonary disease 
Panels 5D and 51 

The plates for Panel 5D and 51 include two control wells and a variety of cDNAs 
10 isolated from human tissues and cell lines with an emphasis on metabolic diseases. 

Metabolic tissues were obtained from patients enrolled in the Gestational Diabetes study. 
Cells were obtained during different stages in the differentiation of adipocytes from human 
mesenchymal stem cells. Human pancreatic islets were also obtained. 

In the Gestational Diabetes study subjects are young (18 - 40 years), otherwise 
15 . . healthy-women-with and- without gestational diabetes undergoing routine (elective) 
Caesarean section. After delivery of the infant, when the surgical incisions were being 
repaired/closed, the obstetrician removed a small sample (<1 cc) of the exposed metabolic 
tissues during the closure of each surgical level. The biopsy material was rinsed in sterile 
saline, blotted and fast frozen within 5 minutes from the time of removal. The tissue was 
20 then flash frozen in liquid nitrogen and stored, individually, in sterile screw-top tubes and 
kept on dry ice for shipment to or to be picked up by CuraGen. The metabolic tissues of 
interest include uterine wall (smooth muscle), visceral adipose, skeletal muscle (rectus) and 
subcutaneous adipose. Patient descriptions are as follows: 

Patient 2: Diabetic Hispanic, overweight, not on insulin 
25 Patient 7-9: Nondiabetic Caucasian and obese (BMI>30) 

Patient 1 0: Diabetic Hispanic, overweight, on insulin 

Patient 1 1 : Nondiabetic African American and overweight 

Patient 12: Diabetic Hispanic on insulin 

Adiocyte differentiation was induced in donor progenitor cells obtained from Osirus 
30 (a division of Clonetics/BioWhittaker) in triplicate, except for Donor 3U, which had only 
two replicates. Scientists at Clonetics isolated, grew and differentiated human 
mesenchymal stem cells (HuMSCs) for CuraGen based on the published protocol found in 
Mark F. Pittenger, et al., Muhilineage Potential of Adult Human Mesenchymal Stem Cells 
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Science Apr 2 1999: 143-147. Clonetics provided Trizol lysates or frozen pellets suitable 
for mRNA isolation and ds cDNA production. A general description of each donor is as 
follows: 

Donor 2 and 3 U: Mesenchymal Stem cells, Undifferentiated Adipose 
5 Donor 2 and 3 AM: Adipose, AdiposeMidway Differentiated 

Donor 2 and 3 AD: Adipose, Adipose Differentiated 

Human cell lines were generally obtained from ATCC (American Type Culture 
Collection), NCI or the German tumor cell bank and fall into the following tissue groups: 
kidney proximal convoluted tubule, uterine smooth muscle cells, small intestine, liver 
10 HepG2 cancer cells, heart primary stromal cells, and adrenal cortical adenoma cells. These 
cells are all cultured under standard recommended conditions and RNA extracted using the 
standard procedures. All samples were processed at CuraGen to produce single stranded 
cDNA. 

Panel 51 contains all samples previously described with the addition of pancreatic 
15 islets from a 58 year old female patient obtained from the Diabetes Research Institute at the 
University of Miami School of Medicine. Islet tissue was processed to total RNA at an 
outside source and delivered to CuraGen for addition to panel 51. 

In the labels employed to identify tissues in the 5D and 51 panels, the following 
abbreviations are used: 
20 GO Adipose = Greater Omentum Adipose 

SK = Skeletal Muscle 

UT = Uterus 

PL = Placenta 

AD = Adipose Differentiated 
25 AM = Adipose Midway Differentiated 

U = Undifferentiated Stem Cells 
Panel CNSD.01 

The plates for Panel CNSD.01 include two control wells and 94 test samples 
comprised of cDNA isolated from postmortem human brain tissue obtained from the 
30 Harvard Brain Tissue Resource Center. Brains are removed from calvaria of donors 

between 4 and 24 hours after death, sectioned by neuroanatomists, and frozen at -80°C in 
liquid nitrogen vapor. All brains are sectioned and examined by neuropathologists to 
confirm diagnoses with clear associated neuropathology. 
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Disease diagnoses are taken from patient records. The panel contains two brains 
from each of the following diagnoses: Alzheimer's disease, Parkinson's disease, 
Huntington's disease, Progressive Supernuclear Palsy, Depression, and "Normal controls". 
Within each of these brains, the following regions are represented: cingulate gyrus, 
5 temporal pole, globus palladus, substantia nigra, Brodman Area 4 (primary motor strip), 
Brodman Area 7 (parietal cortex), Brodman Area 9 (prefrontal cortex), and Brodman area 
17 (occipital cortex). Not all brain regions are represented in all cases; e.g., Huntington's 
disease is characterized in part by neurodegeneration in the globus palladus, thus this 
region is impossible to obtain from confirmed Huntington's cases. Likewise Parkinson's 
1 0 disease is characterized by degeneration of the substantia nigra making this region more 
difficult to obtain. Normal control brains were examined for neuropathology and found to 
be free of any pathology consistent with neurodegeneration. 

In the labels employed to identify tissues in the CNS panel, the following 
abbreviations are used: 
15 PSP ^-Progressive supranuclear palsy — 

Sub Nigra = Substantia nigra 

Glob Palladus= Globus palladus 

Temp Pole = Temporal pole 

Cing Gyr = Cingulate gyrus 
20 BA 4 = Brodman Area 4 

Panel CNS_Neurodegeneration_V1.0 

The plates for Panel CNS_Neurodegeneration_Vl .0 include two control wells and 
47 test samples comprised of cDNA isolated from postmortem human brain tissue obtained 
from the Harvard Brain Tissue Resource Center (McLean Hospital) and the Human Brain 

25 and Spinal Fluid Resource Center (VA Greater Los Angeles Healthcare System). Brains are 
removed from calvaria of donors between 4 and 24 hours after death, sectioned by 
neuroanatomists, and frozen at -80°C in liquid nitrogen vapor. All brains are sectioned and 
examined by neuropathologists to confirm diagnoses with clear associated neuropathology. 
Disease diagnoses are taken from patient records. The panel contains six brains 

30 from Alzheimer's disease (AD) patients, and eight brains from "Normal controls" who 

showed no evidence of dementia prior to death. The eight normal control brains are divided 
into two categories: Controls with no dementia and no Alzheimer's like pathology 
(Controls) and controls with no dementia but evidence of severe Alzheimer's like 
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pathology, (specifically senile plaque load rated as level 3 on a scale of 0-3; 0 = no 
evidence of plaques, 3 = severe AD senile plaque load). Within each of these brains, the 
following regions are represented: hippocampus, temporal cortex (Brodman Area 21), 
parietal cortex (Brodman area 7), and occipital cortex (Brodman area 17). These regions 
5 were chosen to encompass all levels of neurodegeneration in AD. The hippocampus is a 
region of early and severe neuronal loss in AD; the temporal cortex is known to show 
neurodegeneration in AD after the hippocampus; the parietal cortex shows moderate 
neuronal death in the late stages of the disease; the occipital cortex is spared in AD and 
therefore acts as a "control" region within AD patients. Not all brain regions are 
10 represented in all cases. 

In the labels employed to identify tissues in the CNS_Neurodegeneration_V1.0 
panel, the following abbreviations are used: 

AD = Alzheimer's disease brain; patient was demented and showed AD-like 

pathology upon autopsy 
1 5 Control = Control brains; patient not demented, showing no neuropathology 

Control (Path) = Control brains; patient not demented but showing sever AD-like 

pathology 

SupTemporal Ctx = Superior Temporal Cortex 
Inf Temporal Ctx = Inferior Temporal Cortex 

20 A. NOV1 CG116579-02: Intracellular protein-like protein. 

Expression of gene CGI 16579-02 was assessed using the primer-probe set Ag6031, 
described in Table AA. Results of the RTQ-PCR runs are shown in Tables AB, AC, AD 
and AE; 

Table AA. Probe Name Ag6031 

25 



Primers 


Sequence 


Length 


Start 

Position 

■ -~ 


SEQ 
IDNo 


Forward 


5 • -gaccgcaggtgtcgtaaaag-3 1 


2 ? ... 


162 


67 


Probe 


TET-5 ■ -agtagcccattttggataccgtcctcgc-3 ' -TAMRA 


28 


213 


68 


Reverse 


5' -aacgaccagactagcaacaggt-3 ' 


22 


258 


69 j 
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Table AB, General screening panel vl.5 



Tissue Name 


Rel. 

Exp.(%) 
Ag6031, 
Run 


issue Name 


Rel. 

Exp.(%) 
Ag6031, 
Run 


A ft \ r\r\ct* 
r\\j J yUdv 


1.7 


„ 

JRenal ca.TK-10 


IS 1 


iViCldliOIlJd nbOOO^rVy.J 


6.4 


[Bladder 


4 7 


IVICIdllUind rioOOO^JDy. J 


6.9 


jGastric ca. (liver met.) NCI-N87 




JVieidJiOlTla JVIl*f 


14.1 


Gastric ca. KATO III 


inn n 


A/lplimnma* T OYIMVl 

lvie jdnuma i^v^ajivi v i 


21.5 


jColon ca. SW-948 


i n d 

l KJM 


jvicidnomd orv-ivjE>JL«- j 


4.9 


IColon ca. SW480 


37.9 


oqudrnous ceil carcinoma oll-h 


6.4 jColon ca.* (SW480 met) SW620 


26.2 


l esiis r^ooi 


4.1 jcolon ca. HT29 


24.1 


prostate ca. ^Done meij rv-j 


10.7 jcolonca.HCT-116 


54.0 


riOStaic rOOl 


2.0 jColon ca. CaCo-2 


21.0 


Placenta 


4.8 jColon cancer tissue 


5.2 


Uterus Pool 


0.6 


j Colonca. SW1116 ill. 3 


uvanan ca. uvLAK-j 


24.0 


Colon ca. Colo-205 


16.6 


Uvanan ca. bK-UVo 


26.6 jColon ca. SW-48 


7.2 


uvanan ca. uvlak-^ 


17.2 -Colon Pool 


S.8 


uvanan ca. uvlako 


1 0.7 [Small Intestine Pool j 1 .3 


uvanan ca. iukuv-i 


1 1 .2 jStomach Pool jo.9 


uvanan ca. uvlak*o 


7.7 |Bone Marrow Pool 1 1 .3 


Ovary 


1.7 iFetal Heart jl.l 


urease ca. lvn^r-/ 


41.8 iHeartPool !0.4 


L>rcasi ca. ivj vj r\-\viij- £j i 


24.7 jLymph Node Pool 


3.8 


oreasi ca. d i 


27.4 jFetal Skeletal Muscle 


1.3 


Dieasi ca. i *f / u 


21 .8 jSkeletal Muscle Pool 


3.2 


Rr*»5»ct r«Q N/fO A "Kl 
Ofcdbl Ca. lVJU/\-lN 


13.3 -Spleen Pool 


3.6 


OiCabl ruuj 


2.5 jThymus Pool 


5.2 


Trap hp si 
I l dvi Iwa 


4 ;* 1 


CNS cancer (glio/astro) U87-MG 


9.6 


1 lino 

^""S . ..... . 


0.6 


CNS cancer (glio/astro) U-l 1 8-MG 


16.2 


Fpt^il I iino 
i vial L^uiig 


11.3 


CNS cancer (neuro;met) SK-N-AS 


9.3 




16.8 


CNS cancer (astro) SF-539 


15.8 


1 imp ra I X- 1 


15.2 


CNS cancer (astro) SNB-75 


28.9 




15.2 


CNS cancer (glio) SNB- 19 


11.0 


Lune ca SHP-77 


11.2 


CNS cancer (glio) SF-295 


10.8 


Lungca. A549 


18.4 


Brain (Amygdala) Pool 


10.0 


Lungca.NCl-H526 


9.8 


Brain (cerebellum) 


9.2 


Lungca.NCI-H23 


16.3 


Brain (fetal) 


8.8 


Lungca.NCI-H460 


17.2 


Brain (Hippocampus) Pool j5.0 


Lung ca. HOP-62 


9.0 


Cerebral Cortex Pool |6.2 


Lung ca. NCI-H522 


11.3 | 


Brain (Substantia nigra) Pool j6.3 



172 



WO 03/031571 



PC17US02/31357 



Liver 


ft fy 


orain { \ naiamus^ rooi 


Q 0 


reiai L#iver 


i n n 
1 u.u 


Brain (whole) 


Z7 .0 


Liver ca. nepvjz • 


63 , 


opinai cora rooi 




]/i^nou DaaI 

Money rooi 


j.j 


A /A fa nol 4. Inn/1 

Aarenai vjianu 


4 6 


Fetal Kidnev 


3.4 


Pitnitarv pland Pool 
r liui icii y ^iciiiu * ww 


1.6 


Renal ca. 786-0 


9.9 


Salivary Gland 


2.0 


Renal ca. A498 


2.4 


Thyroid (female) 


2.9 


Renal ca. ACHN 


2.8 


Pancreatic ca. CAPAN2 


15.8 


Renal ca. UO-31 


4.0 


Pancreas Pool 


5.4 



Table AC Oncology cell line screening panel v3,l 



Tissue Name 


Rel. 

Exp.(%) 
Ag6031, 
Run 

226203293 


Tissue Name 


Rel. 

Exp.(%) 
Ag6031, 
Run 

226203293 


Daoy Medulloblastoma/Cerebellum 


4.9 


Ca Ski Cervical epidermoid 
carcinoma (metastasis) 


34.9 


TE671 Medulloblastom/Cerebellum 


7.2 


jES-2 Ovarian clear cell carcinoma 


20.7 


D283 Med 

Medulloblastoma/Cerebellum 


10.4 


Ramos/6h stim Stimulated with 
PMA/ionomycin 6h 


35.4 


PFSK-1 Primitive 
Neuroectodermal/Cerebellum 


36.3 


Ramos/ 1 4h stim_ Stimulated with 
PMA/ionomycin 14h 


20.0 


XF-498_CNS 


33.4 


MEG-0!_Chronic myelogenous 
leukemia (megokaryoblast) 


30.1 


SNB-78_CNS/glioma 


10.7 


Raji_Burkitt's lymphoma 


4.4 


SF-268_CNS/glioblastoma J15.9 


DaudiBurkitt's lymphoma 


23.5 


T98G Glioblastoma 
— 


17.4 


U266_B-cell 
plasmacytoma/myeloma 


7.5 


SK-N-SH_Neuroblastoma 
(metastasis) : 


39.0 


CA46_Burkitt's lymphoma 


0.0 


SF-295_CNS/glioblastoma 


6.6 


RL_non-Hodgkin's B-cell lymphoma 


0.0 


Cerebellum 


5.4 


JMl_pre-B-cell lymphoma/Ieukemra 


9.1 


Cerebellum 


3.8 ■ 


Jurkat Tcell leukemia 


25.2 


NCI-H292_Mucoepidermoid lung 
ca. 


16.8 


TF- 1 _Erythroleukem ia 


20.6 


DMS-1 14_Small cell lung cancer 


10.7 


HUT 78_T-cell lymphoma 


57.0 


DMS-79_Small cell lung 
cancer/neuroendocrine 


22.7 


U937_Histiocytic lymphoma 


82.9 


NCI-H146_Small cell lung 
cancer/neuroendocrine 


58.6 


KU-8 1 2_Myelogenous leukemia 


9.9 


NCI-H526_Small cell lung 
cancer/neuroendocrine 


59.5 


769-P_Clear cell renal ca. 


10.3 


NCI-N417_Smallcell lung 
cancer/neuroendocrine 


35.6 


Caki-2_Clear cell renal ca. 


12.2 | 
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NCI-H82_Small cell lung 
cancer/neuroendocrine 


6.0 


SW 839_Clear cell renal ca. 


7.3 


NCI-H157_Squamous cell lung 
cancer (metastasis) 


25.0 


G401_Wilms' tumor 


8.7 


NCI-H1155JLarge cell lung 
cancer/neuroendocrine 


71.2 


Hs766T_Pancreatic ca. (LM 
metastasis) 


21.6 


NCI-H1299_Large cell lung 
cancer/neuroendocrine 


70 A 

/y.o 


CAPAN-l_Pancreatic 
adenocarcinoma (liver metastasis) 




NCI-H727_Lung carcinoid 


44.4 


SU86.86_Pancreatic carcinoma 
(liver metastasis) 


22.7 


NCI-UMC-I l Lung carcinoid 


39.5 


BxPC-3 Pancreatic adenocarcinoma 


11.5 ^ 


LX-l_Small cell lung cancer 


17.0 


HPAC_Pancreatic adenocarcinoma 


16.0 


Colo-205_Colon cancer 


38.7 


MIA PaCa-2JPancreatic ca. 


4.5 


KM12_Colon cancer 


j 4Q j lCFPAC-l_Pancreatic ductal 
jadenocarcinoma 




KM20L2_Colon cancer 


16.5 


PANC-l_Pancreatic epithelioid 
ductal ca. 


15.7 


NCI-H716_Colon cancer 


36.6 


T24_Bladder ca. (transitional cell) 


9.9 


SW-48_Colon adenocarcinoma 


20.9 j5637_Bladderca. 


7.8 


SW1116 Colon adenocarcinoma 


10.9 


HT-1197 Bladder ca. 


27.4 


LS 1 74T_Colon adenocarcinoma 


31.9 


UM-UC-3 Bladder ca. (transitional 

ce ") " i 


3.1 


SW-948_Colon adenocarcinoma 


12.7 


A204_Rhabdomyosarcoma 


4.9 


SW-480_Colon adenocarcinoma 


20.6 , 


HT- 1 080_Fibrosarcoma 


7~.0 i 


NC1-SNU-5 Gastric ca. 


24.1 


MG-63_Osteosarcoma (bone) 


6.6 


KAIO III_Stomach 


100 0 ]SK-LMS-l_Leiornyosarcoma 

:( vulva) ! 


1 8.0 


NCI-SNU-16_Gastricca. j 


jp 5 ;SJRH30_Rhabdomyosarcorna (met 
jto bone marrow) 


30.4 


NCl-SNU-l_Gastric ca. 


9.5 |A43 1 Epidermoid ca. 


76.8 


RF-1 Gastric adenocarcinoma 1 


6.7 jWM266-4 Melanoma 


13.5 


RF-48 Gastric adenocarcinoma 


4.7 3DU 145_Prostate 


28.9 


MKN-45_Gastric ca. 


30.1 


MDA-MB-468_Breast 
adenocarcinoma 


7.0 


NCI-N87 Gastric ca. 


1 .2 iSSC-4_Tongue 


11.2 


OVCAR-5_Ovarian ca. 


3.6 


SSC-9_Tongue 


73.7 


RL95-2_Uterine carcinoma 


15.4 


SSC-15_Tongue 


28.7 


HelaS3_Cervical adenocarcinoma 


8.2 

■ - — j 


CAL 27_Squamous cell ca. of 
tongue 


10.4 



Table AD. Panel 4.1D 





Rel. 




Rel. 




Ep.(%) 




Exp.(%) 


Tissue Name 


Ag6031, 


Tissue Name 


Ag6031, 




Run 




Run 




225428031 




225428031 



174 



WO 03/031571 



PCT/US02/31357 



QppAnHnrv Th 1 net 

jCtui lUal y Jill dLl 


7 7 UJTTVPP1T Ihpta 
/.j jriU vtt lJLf- 1 oeid 


J.O 


^eennHarv Th2 act 


3.9 JHUVEC IFN gamma 


? 1 

L.. 1 


Secondary Trl act 


5. 1 JHUVEC TNF alpha + IFN gamma 


1.3 


Secondary Th 1 rest 


1 .6 jHUVEC TNF alpha + IL4 


5.9 


Secondary Th2 rest 


6.6 jHUVEC IL- 11 


0.7 


Secondary Trl rest 


6.7 


Lung Microvascular EC none 


5.1 


Primary Thl act 


2.8 


Lung Microvascular EC TNFalpha 
+ IL-1 beta 


1.4 


Primary Th2 act 


6.5 


Microvascular Dermal EC none 


1.3 


Primary Trl act 


3.5 


Microvascular Dermal EC 
TNFalpha + IL-1 beta 


0.6 


Primary Thl rest 


2.6 


Bronchial epithelium TNFalpha + 
ILlbeta 


0.6 


Primary Th2 rest 


7.3 


Small airway epithelium none 


5.1 


Primary Trl rest 


11.6 


Small airway epithelium TNFalpha 
+ IL-1 beta 


2.1 


CD45RA CD4 lymphocyte act 


2.9 


Coronary artery SMC rest 


1.3 


CD45ROCD4 lymphocyte act 


6.0 


V^/UI \J\ \<\\ y dl LCI jr kJ I V| \_, | INI dIUIId ■ 

IL-lbeta 


1.6 


CD8 lymphocyte act 


6.0 


Astrocytes rest 


1.6 


Secondary CD8 lymphocyte rest 


6.5 


Astrocytes TNFalpha + 1L-1 beta 


( 1.1 


Secondary CD8 lymphocyte act 


5.0 


KU-812 (Basophil) rest 


1.7 


k^lsh lympnocyie none 


1.6 


KU-8 12 (Basophil) 
PMA/ionomycin 


1 A 


2ryThl/Th2/Trl^anti-CD95 
CH11 


11.0 


CCD 1 1 06 (Keratinocytes) none 


18.3 


LAK cells rest 


2.8 


CCD1 106 (Keratinocytes) 
TNFalpha + IL-1 beta 


7.9 


LArv CCHS IL»-Z 


7.3 jLiver cirrhosis 


n n 
U.U 


I AW ppllc 11 04-11 19 

l»ajx ceiis ' IL- J z 


6.4 JNCI-H292 none 


i 1 
1 . j 


T AV ppIIc 11 9 + 1FX] nnmma 

L*r\i\. Lciib iL/-z > iriN gamma 


4.4 ]NCI-H292 IL-4 


1 1 
1 . J 




10.2 | 


NCI-H292 IL-9 




ceiis rivi/vionomycin 


3.1 


NCI-H292 1L-13 


O 1 
Z. I 


NK Cells IL-2 rest 




NCI-H292 IFN gamma 


2.8 


Two Way MLR 3 day 




HPAEC none 


0.7 


Two Way MLR 5 day 


26 j 


HPAEC TNF alpha + IL-1 beta 


0.9 


Two Way MLR 7 day 


H 


Lung fibroblast none 


0.8 


PBMC rest 




Lung fibroblast TNF alpha + IL-1 
beta 


1.8 


PRMC PWM 


4.4 [Lung fibroblast IL-4 


i n 


PBMC PHA-L 


5.9 JLung fibroblast IL-9 


4.3 


Ramos (B cell) none 


9.9 jLung fibroblast IL- 13 


2.1 


Ramos (B cell) ionomycin 


1 0.6 jLung fibroblast IFN gamma 


2.9 


B lymphocytes PWM 


5.6 jDennal fibroblast CCD1 070 rest 


1.0 


B lymphocytes CD40L and IL-4 


3 3 Dermal fibroblast CCD 1070 TNF 
jalpha 


7.5 
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r— 

EOL-l dbcAMP 5 3 


normal fihmhlatf CCD 1070 IL- 1 

beta 


1.4 


EOL-1 dbcAMP L | 
PMA/ionomycin | ' 


Dermal fibroblast IFN gamma 


3.9 


Dendritic cells none |3.l 


Dermal fibroblast IL-4 


2.4 


Dendritic cells LPS |l.5 


Dermal Fibroblasts rest 


1.7 


Dendritic cells anti-CD40 jl.4 |Neutrophils TNFa+LPS 


0.0 


Monocytes rest j0.8 jNeutrophils rest 


1.0 


Monocytes LPS ji.6 jColon 


1.0 


Macrophages rest j2. 1 JLung 


4.1 


Macrophages LPS jO.O jThymus 


20.0 


HUVECnone j3.6 


jKidney 


100.0 


HUVEC starved ]4.1 


i ■ ■ 




Table AE. Panel 5 Islet 


Tissue Name 


Rel. j jReL 
Exp.(%) ] Exp.(%) 
Ag603, jTissueName ]Ag6031, 
Run j jRun 
253578283 J [253578283 


Q74S7 Patient-0?pn adinn^e 


24.8 


94 709_Donor 2 AM - Aad ipose J63 . 7 


97476_Patient-07sk_skeletal 
muscle 


0.0 

— _ • — — — J 


947 1 0_Donor 2 AM - B_adipose |22 .4 


97477 Patieni-07ut uterus 

-r, ~ 1 


16.4 


9471 l_Donor 2 AM - C^adipose |23.5 


97478_Patient-07pLplacenta 


29.9 


94712 Donor 2 AD -A adipose jlOO.O 

.- r - r --, r . r ., — — „..£,, . , . „... „ 


99 1 67_Bayer Patient 1 


11.4 


947 1 3_Donor 2 AD - B_adipose j58.6 


97482 Patient-08ut uterus 


0.0 


94714_Donor2 AD-C_adipose |81.2 


97483_Patient-08pl_placenta 


0.0 \ 


94742 Donor 3 U - A Mesenchymal L 
Stem Cells j 


97486_Patient-09sk_skeletal 
muscle 


j94743_Donor 3 U - BMesenchymal 
Stem Cells 


: 18.9 


97487 Patient-09ut uterus 


57.8 ]94730_Donor 3 AM - A^adipose 


U6.8 


97488J>atient-09pl_placenta 


29.5 j94731_Donor 3 AM - B_adipose 


49.3 


97492 Patient-1 Out uterus 


2.0 (94732J3onor 3 AM - C_adipose 


11.0 


97493_Patient- 1 Opi_p!acenta 


36.9 j'94733_Donor 3 AD - A ^adipose 


21.2 


97495JPatient- 1 1 goadipose 


38.7 i94734_Donor 3 AD - B_adipose 


19.1 


97496_Patient- 1 1 sk_skeletal 
muscle 


2.1 |94735_Donor 3 AD - C_adipose 


71.7 


97497 J'atient-l 1 ut_uterus 


38.7 j77 1 38_Liver_HepG2untreated 


28.9 


97498_Patient-ll pljlacenta 


j |73556_Heart_Cardiac stromal cells 
' J(primary) 


0.0 


97500_Patient-l 2go_adipose 


23.7 ]8l735_Small Intestine 


46.0 


9750 1 _Patient- 1 2sk_skeletal 
muscle 


0 g 172409 Kidney Proximal Convoluted 
88 jTubule 


0.0 


97502_Patient-12ut_uterus 


12.8 j82685_Small intestine_Duodenum 


11.2 
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97503_Patient- 1 2pl_placenta 


j 1 7 j90650_Adrenal_Adrenocortical 
jadenoma 


7.2 


94721JDonor2U- 
A_Mesenchymal Stem Cells 


fi 1*70/110 V lAnt>\/ uppp 

dd v j /zh iu_J\.ianey_ni\v^ii 

.i . „_ - - - 




94722 J)onor2U- 
B_Mesenchymal Stem Cells 


40.6 72411 Kidney HRE 

. - ■■ i ■- - - 3 


7.1 

... . 


94723 JDonor2U- 

C Mesenchymal Stem Cells 


476 ]73t39_UterusjJterine smooth 
{muscle cells 


13.7 



General_screening_pane!_vl.5 Summary: Ag6031 Highest expression of this 
gene is detected in gastric cancer KATO 111 cell line (CT=28.9). Moderate levels of 
expression of this gene is also seen in cluster of cancer cell lines derived from pancreatic, 
5 gastric, colon, lung, liver, renal, breast, ovarian, prostate, squamous cell carcinoma, 
melanoma and brain cancers. Thus, expression of this gene could be used as a marker to 
detect the presence of these cancers. Furthermore, therapeutic modulation of the expression 
or function of this gene may be effective in the treatment of pancreatic, gastric, colon, lung, 
liver, renal, breast, ovarian, prostate, squamous cell carcinoma, melanoma and brain 
JO „ cancers. . 

Among tissues with metabolic or endocrine function, this gene is expressed at low 
levels in pancreas, adipose, adrenal gland, thyroid, pituitary gland, skeletal muscle, and 
fetal liver. Therefore, therapeutic modulation of the activity of this gene may prove useful 
in the treatment of endocrine/metabolically related diseases, such as obesity and diabetes. 
15 In addition, this gene is expressed at moderate to low levels in all regions of the 

central nervous system examined, including amygdala, hippocampus, substantia nigra, 
thalamus, cerebellum, cerebral cortex, and spinal cord. Therefore, therapeutic modulation 
of this gene product may be useful in the treatment of central nervous system disorders 
such as Alzheimer's disease, Parkinsons disease, epilepsy, multiple sclerosis, schizophrenia 
20 and depression. 

Oncology_cell_!ine_screening_panel_v3.1 Summary: Ag6031 Highest levels of 
expression of this gene is detected in gastric cancer KATO III cell line (CT=31). This gene 
shows a widespread expression in this panel. Moderate to low levels of expression of this 
gene is seen in number of cell lines derived from tongue, breast, prostate, melanoma, 
25 epidermoid, bone, bone-marrow, vulva, bladder, pancreatic, renal, gastric, colon, lung, and 
brain cancers. Moderate to low levels of expression of this gene is also seen in Wilm's 
tumor, histiocytic lymphoma, T cell and B cell lymphoma/leukemia, and Burkitt's 
lymphoma. Therefore, expression of this gene may be used as diagnostic marker to detect 

177 



WO 03/031571 



PCT/US02/31357 



the presence of all these cancers and also, therapeutic modulation of this gene or its protein 
product may be useful in the treatment of these cancers. 

Panel 4.1D Summary: Ag6031 Highest expression of this gene is detected in 
kidney (CT=29.1). This gene is expressed at low to moderate levels in a wide range of cell 
5 types of significance in the immune response in health and disease. These cells include 
members of the T«cell, B-cell, endothelial cell, macrophage/monocyte, and peripheral 
blood mononuclear cell family, as well as epithelial and fibroblast cell types from lung and 
skin, and normal tissues represented by lung, thymus and kidney. This ubiquitous pattern of 
expression suggests that this gene product may be involved in homeostatic processes for 

10 these and other cell types and tissues. This pattern is in agreement with the expression 
profile in General_screeningjpanel_v 1 .5 and also suggests a role for the gene product in 
cell survival and proliferation. Therefore, modulation of the gene product with a functional 
therapeutic may lead to the alteration of functions associated with these cell types and lead 
to improvement of the symptoms of patients suffering from autoimmune and inflammatory 

1 5 diseases such as asthma, allergies, inflammatory bowel disease, lupus erythematosus, 
psoriasis, rheumatoid arthritis, and osteoarthritis. 

Panel 5 Islet Summary: Ag6031 Highest expression of this gene is detected in 
differentiated adipose tissue (CT=32.5). Moderate to low levels of expression of this gene 
is also seen in placenta, uterus, small intestine and kidney samples. Please see panel 1.5 for 

20 further discussion on the utility of this gene. 

B. NOV3 CG137623-01: 2310038H17RIK protein-like protein (TmSP). 

Expression of gene CG137623-01 was assessed using the primer-probe set Ag4919, 
described in Table BA. Results of the RTQ-PCR runs are shown in Tables BB, BC and BD. 
Table BA. Probe Name Ag4919 

25 



Primers 


! 
i 


Length 


Start 
Position 


SEQ 
ID No 


Forward 


|5 ' -gactggagacacctgggagt-3 1 


|20 


322 


70 


Probe 


jTET-5 ■ -gatgcggccatcgttctttccac-3 1 -TAMRA 


J23 


358 


71 


Reverse 


j5 1 -cagctcccatctccaggtat-3 • 


I 20 I 


381 


72 
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Table BB.CNS neurodegeneration vl.O 



Tissue Name 


jRel. 
Exp.(%) 
Ag4919, 
Run 

224997650 


issue Name 


Rel. 

Exp.(%) 
Ag4919, 

Run 

224997650 


AD 1 Hippo 


8.4 


Control (Path) 3 Temporal Ctx 


9.6 


AD 2 Hippo |18.6 


Control (Path) 4 Temporal Ctx 


19.6 


AD 3 Hippo 


12.2 


AD 1 Occipital Ctx 


14.4 


AD 4 Hippo 


4.1 


AD 2 Occipital Ctx (Missing) 


0.0 


AD 5 hippo 


73.2 


AD 3 Occipital Ctx 


15.0 


AD 6 Hippo 


44.1 


AD 4 Occipital Ctx 


12.3 


Control 2 Hippo 


28.9 


AD 5 Occipital Ctx 


16.3 


Control 4 Hippo 


15.4 


AD 6 Occipital Ctx 


33.4 


Control (Path) 3 Hippo 


6.3 


Control 1 Occipital Ctx 


4.3 


AD 1 Temporal Ctx 


14.4 


Control 2 Occipital Ctx 


62.4 


AD 2 Temporal Ctx 


].!?.;« 


Control 3 Occipital Ctx 


11.2 


AD 3 Temporal Ctx 


•9.5 


Control 4 Occipital Ctx 


7.1 


AD 4 Temporal Ctx ] 14.8 


Control (Path) 1 Occipital Ctx 


100.0 


AD 5 Inf Temporal Ctx ]82.4 


Control (Path) 2 Occipital Ctx 


5.8 


AD 5 SupTemporal Ctx ^39.5 


Control (Path) 3 Occipital Ctx 


5.2 


AD 6 Inf Temporal Ctx ]48.0 


Control (Path) 4 Occipital Ctx 


15.5 


AD 6 Sup Temporal Ctx ]42.9 


Control I Parietal Ctx :6.l 


Control 1 Temporal Ctx ]4.8 


Control 2 Parietal Ctx 125.7 


Control 2 Temporal Ctx ;42.9 


Control 3 Parietal Ctx 9.0 


Control 3 Temporal Ctx j 1 2.4 


Control (Path) 1 Parietal Ctx j64.2 


Control 4 Temporal Ctx j 1 0.2 


Control (Path) 2 Parietal Ctx S30.6 


Control (Path) 1 Temporal Ctx J44.8 


Control (Path) 3 Parietal Ctx |4. 1 


Control (Path) 2 Temporal Ctx ]24.5 


Control (Path) 4 Parietal Ctx {38.7 


Table BC. General screening panel vl.4 


Tissue Name 


Rel. | 
Exp.(%) J 
Ag4919, | 
Run 

222456686 


issue Name 


Rel. 

Exp.(%) 
Ag4919, 
Run 

222456686 


Adipose 


5.1 


Renal ca. TK- 10 


70.7 


Melanoma* Hs688(A)T 


8.2 ] 


Bladder 


12.5 


Melanoma* Hs688(B)T 


6.6 [ 


Gastric ca. (liver met.) NCI-N87 


95.9 


Melanoma* M14 


37.6 ( 


Gastric ca. KATO 111 


81.8 


Melanoma* LOXIMVI 


24.0 j< 


:o!on ca. SW-948 |l6.6 


Melanoma* SK-MEL-5 


32.1 < 


Zolon ca. SW480 {89.5 


Squamous cell carcinoma SCC-4 


12.2 < 


:olon ca.* (SW480 met) SW620 |46.7 


Testis Pool 


5.4 |( 


:olon ca. HT29 }34.2 
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Prostate ca.* (bone met) PC-3 


32.3 


Colon ca. HCT-1 16 


76.8 


Prostate Pool 


7.0 


Colon ca. CaCo-2 


68.3 


Placenta 


3.7 


Colon cancer tissue 


13.7 


Uterus Pool 


4.2 


Colon ca. SW1116 


12.3 


Ovarian ca. OVCAR-3 


20.7 


Colon ca. Colo-205 


12.5 


Ovarian ca. SK-OV-3 


58.2 


Colon ca. SW-48 


18.7 


Ovarian ca. OVCAR-4 


28.9 


Colon Pool 


11.8 


Ovarian ca. OVCAR-5 


50.7 


Small Intestine Pool 


18 4 


Ovarian ca. IGROV-1 


25.0 


Stomach Pool 


4.6 


Ovarian ca. OVCAR-8 


5.3 


Bone Marrow Pool 


3.5 


Ovary 


8.2 j 


Fetal Heart 


14.6 


Breast ca. MCF-7 


44.4 


Heart Pool 


5.6 


Breast ca. MDA-MB-231 


23.7 ] Lymph Node Pool 


10.7 


Breast ca. BT 549 


64.2 jFetal Skeletal Muscle 


6.7 


Breast ca. T47D 


77.9 iSkeletal Muscle Pool 


14.5 


Breast ca. MDA-N 


41.2 Spleen Pool 


10.0 


Breast Pool 


8.7 jThymus Pool 


22.2 


Trachea 


12.0 |CNS cancer (glio/astro) U87-MG 


70.2 


Lung 


4.9 jCNS cancer (glio/astro) U- 1 1 8-MG 


100.0 


Fetal Lung 


14.1 ;CNS cancer (neuro;met) SK-N-AS 


59.5 


Lungca.NCI-N417 


1 2.3 jCNS cancer (astro) SF-539 


25.7 


Lungca. LX-1 


5 1 .4 JCNS cancer (astro) SNB-75 


23.5 


Lungca.NCl-H146 


13.4 jCNS cancer (glio) SNB-19 


14.9 


Lungca. SHP-77 


79.6 jCNS cancer (glio) SF-295 


36.6 


Lungca. A549 


41.5 jBrain (Amygdala) Pool 


12.5 


Lungca. NCI-H526 


11.7 


Brain (cerebellum) 


17.8 


Lungca.NCI-H23 


92.0 ] 


Brain (fetal) 


6.4 


Lungca.NCI-H460 


45.7 jBrain (Hippocampus) Pool 


6.4 


Lung ca. HOP-62 


14.1 ICerebral Cortex Pool 


12.0 i 


Lungca. NCI-H522 


95.9 jBrain (Substantia nigra) Pool 


8.8 


Liver 


0.9 ]Brain (Thalamus) Pool 


19.5 


Fetal Liver 


15.1 jBrain (whole) 


6.0 


Liver ca. HepG2 


54.3 fSpinal Cord Pool 


15.6 


Kidney Pool 


14.3 jAdrenal Gland 


5.5 


Fetal Kidney 


17.9 jPituitary gland Pool 


7.9 


Renal ca. 786-0 


39.0 jSalivary Gland 


3.4 


Renal ca. A498 


22.8 jThyroid (female) 


9.2 


Renal ca. ACHN 


3 1 .4 [Pancreatic ca. CAPAN2 


40.9 


Renal ca. UO-31 


23.3 jPancreas Pool 


23.0 
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Table BP. Panel 4.1D 



Tissue Name 


Rel. 

Exp.Q 

Ag4919, 

Run 

223458648 


Tissue Name 


Rel. 

Exp.(%) 
Ag4919, 
Run 

223458648 


Secondary Thl act 


29.1 


HUVEC IL-lbeta 


14.5 


Secondary Th2 act 


29.1 


HUVEC IFN camma 


8.2 


Secondarv Trl act 


20.0 


HUVEC TNF alnha + IFN gamma 


5.4 


Secondary Thl rest 


4.6 


HUVEC TNF alpha + 1L4 


13.6 


Secondary Thz rest 


12.5 


HUVEC IL-l I 


6.4 


Secondary Trl rest 


5.0 


Lung Microvascular EC none 


21.2 


Primary Thl act 


29.7 


Lung Microvascular EC TNFalpha 
+ IL-lbeta 


13.8 


Primary Th2 act 


46.7 


Microvascular Dermal EC none 


12.8 


Primary Trl act 


59.9 


Microvascular Dermal EC 
TNFalpha + IL-l beta 


12.1 


Primary Thl rest 


11.1 

i . . 


Bronchial epithelium TNFalpha + 
ILlbeta 


9.4 


Primary Th2 rest |5.4 


Small airway epithelium none 


2.7 


Primary Trl rest ]17.2 

. i . . ... 


Small airway epithelium TNFalpha 

1 1L>- 1 Dcia 


4.7 


CD45RA CD4 lymphocyte act { 1 6.7 


Coronary artery SMC rest 


8.5 


CD45RO CD4 lymphocyte act J33.O 


Coronary artery SMC TNFalpha + 
IL-lbeta 


2.5 


CD8 lymphocyte act 128.7 


Astrocytes rest 


0.9 


Secondary CDS lymphocyte rest 


40.1 


Astrocytes TNFalpha + IL-l beta 


2.1 


Secondary CD8 lymphocyte act 


16.0 


KU-812 (Basophil) rest 


33.7 


CD4 lymphocyte none 


6.5 

1 


KU-8 12 (Basophil) 
PMA/ionomycin 


52.1 


2ryThl/Th2/Trl anti-CD95 
CH11 


12.8 


CCD1 1 06 (Keratinocytes) none 


10.9 


LAK cells rest 


17.2 


CCD 1 1 06 CKeratinocvtes^ 
TNFalpha + IL-l beta 


8.1 


LAK cells JL-2 


33.0 


Liver cirrhosis 


5.9 


LAK cells 1L-2+IL-12 


19.8 


NCI-H292 none 


28.5 


LAK cells IL-2+IFN gamma 


17.1 


NCI-H292 IL-4 


42.3 


LAK cells IL-2+ IL-18 


14.7 


NCI-H292 IL-9 


44.1 


LAK cells PMA/ionomycin 


18.2 


NCI-H292 IL-l 3 


1 1.9 


NK Cells IL-2rest 


15.3 


NCI-H292 IFN gamma 


19.8 


Two Way MLR 3 day 


19.6 


HPAEC none 


4.0 


Two Way MLR 5 day 


33.2 


HPAEC TNF alpha + IL- 1 beta 


6.1 


Two Way MLR 7 day 


11.8 ! 


Lung fibroblast none 


12.3 


PBMC rest 


9.4 


Lung fibroblast TNF alpha + IL- 1 
beta ! 


7.1 


PBMC PWM 


28.7 Lung fibroblast IL-4 ] 


7.5 
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PBMC PHA-I 


]46.3 


1 une fibroblast IL-9 


15.2 


Ramos (B cell) none 


]82.9 


Lung fibroblast 1L-1 3 


63 


Ramos (B cell) ionomycin 


i f a a a 

{100.0 


Lung fibroblast JrN gamma 


5.0 


B lymphocytes PWM 


J55.I 


Dermal fibroblast CCD! 070 rest 


5.8 


B lymphocytes CD40L and IL-4 


140.6 

i _ _ _ 


Dermal fibroblast CCD 1070 TNF 
alpha 


15.4 


EOL-1 dbcAMP 


.j 

23.8 


Dermal fibroblast CCD 1 070 JL-I 
beta 


4.5 


EOL-1 dbcAMP 
PMA/ionomycin 


i 

j9.2 


Dermal fibroblast JFN gamma 


5.7 


Dendritic cells none 


J29.9 


Dermal fibroblast IL-4 


14.4 


Dendritic cells LPS 


]8.7 


Dermal Fibroblasts rest 


5.3 


Dendritic cells anti-CD40 


jl2.9 


Neutrophils TNFa+LPS 


7.7 


Monocytes rest 


]26.4 


Neutrophils rest 


3.6 


Monocytes LPS 


||2.2 


Colon 


4.7 


Macrophages rest 


]30.4 s 


Lung 


7.4 


Macrophages LPS 


[9.0 


Thymus 


30.4 


HUVEC none 


;I2.7 


Kidney 


13.8 


HUVEC starved 


j20.2 







CNS_neurodegeneration_vl.O Summary: Ag4919 This panel confirms the 
expression of this gene at low levels in the brains of an independent group of individuals. 
However, no differential expression of this gene was detected between Alzheimer's 



5 diseased postmortem brains and those of non-demented controls in this experiment. Please 
see Panel 1 .4 for a discussion of the potential utility of this gene in treatment of central 
nervous system disorders. 

General_screening_panel_vl.4 Summary: Ag491 9 Highest expression of this 
gene is detected in a brain cancer U-l 18-MG cell line (CT=31.2). Moderate levels of 

10 expression of this gene is also seen in cluster of cancer cell lines derived from pancreatic, 
gastric, colon, lung, liver, renal, breast, ovarian, prostate, squamous cell carcinoma, 
melanoma and brain cancers. Thus, expression of this gene could be used as a marker to 
detect the presence of these cancers. Furthermore, therapeutic modulation of the expression 
or function of this gene may be effective in the treatment of pancreatic, gastric, colon, lung, 

15 liver, renal, breast, ovarian, prostate, squamous cell carcinoma, melanoma and brain 
cancers. 

Among tissues with metabolic or endocrine function, this gene is expressed at low 
levels in pancreas, thyroid, pituitary gland, skeletal muscle, fetal heart, fetal liver and the 
gastrointestinal tract. Therefore, therapeutic modulation of the activity of this gene may 
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prove useful in the treatment of endocrine/metabolically related diseases, such as obesity 
and diabetes. 

In addition, this gene is expressed at low levels in all regions of the central nervous 
system examined, including amygdala, hippocampus, substantia nigra, thalamus, 
5 cerebellum, cerebral cortex, and spinal cord. Therefore, therapeutic modulation of this gene 
product may be useful in the treatment of central nervous system disorders such as 
Alzheimer's disease, Parkinson's disease, epilepsy, multiple sclerosis, schizophrenia and 
depression. 

Panel 4.1D Summary: Ag491 9 Highest expression of this gene is detected in 
1 0 ionomycin treated Ramos B cells (CT=32;6). This gene is expressed at high to moderate 
levels in a wide range of cell types of significance in the immune response in health and 
disease. These cells include members of the T-cell, B-cell, endothelial cell, 
macrophage/monocyte, and peripheral blood mononuclear cell family, as well as epithelial 
and fibroblast cell types from lung and skin, and normal tissues represented by thymus. 
1 5 This widespread expression pattern suggests that this gene product may be involved in 
homeostatic processes for these and other cell types and tissues. Therefore, modulation of 
the gene product with a functional therapeutic may lead to the alteration of functions 
associated with these cell types and lead to improvement of the symptoms of patients 
suffering from autoimmune and inflammatory diseases such as asthma, allergies, 
20 inflammatory bowel disease, lupus erythematosus, psoriasis, rheumatoid arthritis, and 
osteoarthritis. 

C. NOV4 CG 137687-01: Cyclin (5730405I09RIK Homolog). 

Expression of gene CGI 3 7687-01 was assessed using the primer-probe set Ag4926, 
described in Table CA. Results of the RTQ-PCR runs are shown in Tables CB, CC and CD. 
25 Table CA. Probe Name Ag4926 



Primers 1 


Sequences 


Length 


Start SEQ 
Position jlD No 


Forward j 


5 1 -gctccttagcagatgacaacaa-3 ' 


22 


843 j_73 


Probe j 


TET- 5 1 -cctgaattt tctatttgctcctcttagca-3 ' -TAMRA 


29 


865 {74 


Reverse j 


5 » -agcctctaggttctgtgctctt-3 » 


22 


898 \7S 
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Tissue Name 


!Rel. 
Exp.(%) 
Ag4926, 
Run 

{224735007 


issue Name 


Rel. 

Exp.(%) 
Ag4926, 
Run 

224735007 


AD 1 Hippo {14.5 


Control (Path) 3 Temporal Ctx 


12.1 


AD 2 Hippo 129.7 


Control (Path) 4 Temporal Ctx 


32.3 


AD 3 Hippo 17.0 


AD 1 Occipital Ctx 


18.4 


AD 4 Hippo 1 10.0 


AD 2 Occipital Ctx (Missing) 


0.0 


AD 5 Hippo 162.0 


AD 3 Occipital Ctx 


8.0 


AD 6 Hippo j56.3 


AD 4 Occipital Ctx 


31.0 


Control 2 Hippo 13 1 .0 


AD 5 Occipital Ctx 


37-9 


Control 4 Hippo !]6.8 


AD 6 Occipital Ctx 


26.2 


Control (Path) 3 Hippo |7.1 


Control 1 Occipital Ctx 




AD 1 Temporal Ctx ]23.2 


Control 2 Occipital Ctx 


34.6 


AD 2 Temporal Ctx J24.7 


Control 3 Occipital Ctx 


17.3 


AD 3 Temporal Ctx 


{7.5 


Control 4 Occipital Ctx j9.0 


AD 4 Temporal Ctx 


;27.5 


Control (Path) 1 Occipital Ctx jlOO.O 


AD 5 Inf Temporal Ctx 


172.7 


Control (Path)^ Occipital Ctx j 1 6.2 


AD 5 Sup Temporal Ctx 


;50.0 


Control (Path) 3 Occipital Ctx !5.4 


AD 6 Inf Temporal Ctx 


170.2 


Control (Path) 4 Occipital Ctx j 1 2.7 


AD 6 Sup Temporal Ctx 


|74.7 


Control 1 Parietal Ctx ;12.0 


Control 1 Temporal Ctx 


j 1 0.4 


Control 2 Parietal Ctx j5 1 .4 


Control 2 Temporal Ctx 


|38.2 


Control 3 Parietal Ctx 


16.4 
82.4 


Control 3 Temporal Ctx 


129.1 


Control (Path) 1 Parietal Ctx 


Control 3 Temporal Ctx 


|1 1.0 


Control (Path) 2 Parietal Ctx 128.3 


Control (Path) 1 Temporal Ctx 


175.8 


Control (Path) 3 Parietal Ctx j7.0 


Control (Path) 2 Temporal Ctx 


•49.7 


Control (Path) 4 Parietal Ctx ]3 1 .9 


Table CO General screening panel vl.5 


Tissue Name 


Rel. 

Exp.(%) 
Ag4926, 
Run 

228839252 


issue Name 


Rel. 

Exp.(%) 
Ag4926 t 
Run 

228839252 


Adipose 


30.1 


Renal ca. TK-10 


87.7 


Melanoma* Hs688(A).T 


32.5 


Bladder 


28.1 


Melanoma* Hs688(B)T 


35.6 


Gastric ca. (liver met.) NC1-N87 


70.7 


Melanoma* M14 


33.9 | 


Gastric ca. KATO III j 


52.5 
11.2 


Melanoma* LOXIMVI 


36.6 


Colon ca. SW-948 j 


Melanoma* SK-MEL-5 


47.6 j< 


Colon ca. SW480 {72.2 


Squamous cell carcinoma SCC-4 


28.1 < 


Colon ca.* (SW480 met) SW620 j2 1 .3 


Testis Pool 


18.8 {Colon ca. HT29 ]10.8 
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Prostate ca * (bone met} PC-3 


33.7 


iColon ca HCT-1 16 


43.2 


Prostate Pool 


7.7 


IColon ca CaCo-2 


100.0 


Placenta 


4.8 


IColon cancer tissue 


16.8 


Uterus Pool 


14.5 


jColon ca. SWI 1 16 


3.7 


Ovarian ca. OVCAR-3 


36.1 


?Colon ca Colo-205 


5.7 


Ovarian ca SK-OV-3 


55.9 


Colon ca SW-48 


5.1 


Ovarian ca. OVCAR-4 


45.4 


Colon Pool 

Wlvll J VVI 


17.8 


Ovarian ca. OVCAR-5 


74.7 


Small Intestine Pool 


9.0 


Ovarian ca. IGROV-] 


13.4 


jStomach Pool 


8.8 


Ovarian ca OVCAR-8 


3.5 


iRnnp lVlarrow Pool 


10.2 


Ovary 


9.1 


jFetal Heart 


110 


Breast ca MCF-7 


31.9 


iHeart Pool 


8.1 


Breast ca MDA-MB-21 1 


35.4 


Jl vmnh Tslnde Pool 


19 9 


Breast ca BT S49 


25.7 


ipptal Skeletal MiiscIp 


7 A 


Rrpact pa T47r) 


9 2 


l^kplptal Mimrlp Pool 


17 0 


Rreast ca MDA-N 

\_> J l/U Jl v>ct. 1 VI L//V 1 1 


14 7 


S — ' r — " * 

!^nlf*f*n Pool 


10 8 


Breast Pool 


1 1 1 
1 1 • 1 


sXhvmn^ Pool 


9 ^ 

y .j 




1 6 4 


CNS ranrpr folin/actrn'l I JR7-Mfi 


SO 0 


1 lino 


4 0 


-V^I^v? CallCCI ygl iKJi ao\.l \j J \J- I 1 0-|Vl\J 




Fptr^l 1 itno 

l Ctdl LdJilg 


14 2 


|VvlNO Uallv^CI ^IICUI UjllICl^ Oi\ IN AO 


4 

J J .4 


I nno ra 1SIPU1SI41 7 




PTsI^ ranrpr fnctnVk ^F-S^O 


i y. I 


1 uno ra I X-1 


1 8 3 

1 O.J 


CN3^ ranrer fa<;rro^ ^1SIR-7S 


14 


1 uno ra NC1-H146 


2.2 


CNS cancer (glio) SNB-19 


1 S £ 
1 J.O 


I una ca SHP-77 


41.8 


CNS cancer (glio) SF-295 


JO.U 


I nno fa A S4Q 


63.3 


Brain (Amygdala) Pool 


10 1 
1 u.^ 


1 nn&ca NCI-H526 

Lung ta. iiV/i"nj^u 


6.7 


Brain (cerebellum) 


1 v.U 


Luneca NCI-H23 


44.8 jBrain (fetal) 


29 7 


Lunsca NCI-H460 


57.8 jBrain (Hippocampus) Pool 


8 7 


Lun» ca HOP-62 


1 5.2 (Cerebral Cortex Pool 


13.6 


I uiip ca NCI-H522 


52.5 


Brain (Substantia nigra) Pool 


10 7 


Liver 


2.5 


Brain (Thalamus) Pool 


15.5 


Fetal Liver 


30.6 


Brain (whole) 


20.6 


Liver ca HenG2 


48.0 


Spinal Cord Pool 


12 2 


Kidnev Pool 

1\JUI1VJ A vvl 


21.6 


Adrenal Gland 


9 9 

✓ .y 


Fetal Kidney 


17.9 


Pituitary gland Pool 


2.5 


Renal ca. 786-0 


38.2 


Salivary Gland 


8.0 


Renal ca. A498 


21.6 


Thyroid (female) 


8.8 


Renal ca. ACHN 


65.5 


Pancreatic ca. CAPAN2 


37.9 


Renal ca. UO-31 


48.0 


Pancreas Pool 


18.3 | 
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Table CD. Panel 4.1D 



Tissue Name 


n A i 

Kei. 
Ep.(%) 
Ag4926, 
Run 

223598854 


Tissue Name 


Pol 

Exp.(%) 
Ag4926, 
Run 

223598854 


Secondary Thl act 


12.9 


HUVEC IL-lbeta 


65.5 


Secondary Th2 act 


13.8 


HUVEC IFN gamma 


67.8 


Secondary Trl act 


11.5 


HUVEC TNF alpha + IFN gamma 


48.6 


Secondary Thl rest 


5.4 


HUVEC TNF alpha + IL4 


40.3 


Secondary Th2 rest 


7.9 


HUVEC IL-1 1 |36.9 


Secondary Trl rest 


6.2 


Lung Microvascular EC none 


|84.7 


Primary Thl act 


9.3 


Lung Microvascular EC TNFalpha 
+ IL-lbeta 


'48.0 

1 ' 


Primarv Th2 act 


20.6 


Microvascular Dermal EC none 


IS? Q 


Primary Trl act 


13.2 


Microvascular Dermal EC 
TNFalpha + IL-lbeta 


29.5 


Primary Thl rest 


5.0 


Bronchial epithelium TNFalpha + 
ILlbeta 


i 

24.0 


Primary Th2 rest 


5.6 jSmall airway epithelium none 


13.5 


Primary Trl rest 


10.0 


iSmall airway epithelium TNFalpha 
[+ IL-lbeta 


/O.I 


CD45RA CD4 lymphocyte act 


12.9 


Coronary artery SMC rest 


26.6 


CD45RO CD4 lymphocyte act 


14.4 


Coronary artery SMC TNFalpha + 
IlL-lbeta 


21.6 


CD8 lymphocyte act 


6.1 


Astrocytes rest 


17.8 


^prnnHArv COR Ivmnhorvte rp^t 


8.6 ^Astrocytes TNFalpha + IL-lbeta 


17.9 


S**rnnHarv CDS Ivmnhocvte act 


3.3 jKU-812 (Basophil) rest 


ii.T" 


CD4 lymphocyte none 


6.7 


KU-8 12 (Basophil) 
PMA/ionomycin 


15.0 

- 


2ryThI/Th2/Tr1 anti-CD95 
CHH 


8.1 


CCD1 106 (Keratinocytes) none 


37.6 


LAK cells rest 


26.8 


CCD 1 1 06 (Keratinocytes) 
TNFalpha + 1L-1 beta 


49.7 


LAK cells IL-2 


9.1 


Liver cirrhosis 


6.7 


LAK cells IL-2+IL-12 


5.7 


NCI-H292 none 


17.7 


LAK cells IL-2+IFN gamma j 


10.9 


NCI-H292 IL-4 


57.0 


LAK cells 1L-2+ IL-1 8 


12.2 


^ICI-H292 IL-9 


57.4 


LAK cells PMA/ionomycin 


32.8 


NCI-H292 IL-1 3 


52.5 


NK Cells IL-2 rest 


11.0 


NCI-H292 IFN gamma 


27.2 


Two Way MLR 3 day 


16.3 


HPAEC none 


62.0 


Two Way MLR 5 day 


14.3 


HPAEC TNF alpha + IL-1 beta 


100.0 


Two Way MLR 7 day 


6.7 


Lung fibroblast none 


17.4 


PBMC rest 


6.7 


Lung fibroblast TNF alpha + IL-1 
beta 


13.4 


PBMC PWM 


9.2 


Lung fibroblast IL-4 


21.8 
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PBMC PHA-L 


10.0 


Lung fibroblast IL-9 


38.4 


Ramos (B cell) none 


29.7 


Lung fibroblast IL-13 


23.0 


Ramos (B cell) ionomycin 


29.3 


Lung fibroblast I FN gamma 


31.0 


B lymphocytes PWM 


9.3 


Dermal fibrobJast CCD 1070 rest 


23.7 


B lymphocytes CD40L and IL-4 


1 1.7 


Dermal fibroblast CCD 1070 TNF 
alpha 


25.3 


EOL-1 dbcAMP 


15.0 


Dermal fibroblast CCD1070 1L-I 
beta 




EOL-1 dbcAMP 
PMA/ionomycin 


6.9 


Dermal fibroblast IFN gamma 


28 : 5 


Dendritic cells none 


40.3 


Dermal fibroblast IL-4 


78.5 


Dendritic cells LPS ]43.5 


Dermal Fibroblasts rest 


21.3 


Dendritic cells anti-CD40 ]4 1 .5 


Neutrophils TNFa+LPS 


6.9 


Monocytes rest 


22.1 


Neutrophils rest 


12.2 


Monocytes LPS 


46.3 | 


Colon 


0,0 


Macrophages rest 


36.6 


Lung 


20.4 


Macrophages LPS 


30.6 


Thymus 


24.1 


HUVEC none 


43.5 ; 


Kidney 


61.6 


HUVEC starved j53.6 







CNS_neurodegeneration_vl.O Summary:" Ag4926 This panel does not show 
differential expression of this gene in Alzheimer's disease. However, this profile confirms 
the expression of this gene at moderate levels in the brain. Please see Panel 1 .5 for 
5 discussion of utility of this gene in the central nervous system. 

General_screening_panel_vl.5 Summary: Ag4926 Highest expression of this 
gene is seen in a colon cancer cell line (CT=26.7). This gene is widely expressed in this 
panel, with moderate expression seen in brain, colon, gastric, lung, breast, ovarian, and 
melanoma cancer cell lines. This expression profile suggests a role for this gene product in 
1 0 cell survival and proliferation. Modulation of this gene product may be useful in the 
treatment of cancer. 

Among tissues with metabolic function, this gene is expressed at moderate levels in 
pituitary, adipose, adrenal gland, pancreas, thyroid, and adult and fetal skeletal muscle, 
heart, and liver. This widespread expression among these tissues suggests that this gene 
15 product may play a role in normal neuroendocrine and metabolic function and that 
dysregulated expression of this gene may contribute to neuroendocrine disorders or 
metabolic diseases, such as obesity and diabetes. 

This gene is also expressed at moderate levels in the CNS, including the 
hippocampus, thalamus, substantia nigra, amygdala, cerebellum and cerebral cortex. 
20 Therefore, therapeutic modulation of the expression or function of this gene may be useful 
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in the treatment of neurologic disorders, such as Alzheimer's disease, Parkinson's disease, 
schizophrenia, multiple sclerosis, stroke and epilepsy. 

In addition, this gene is expressed at much higher levels in fetal lung and liver tissue 
(CTs=28.5) when compared to expression in the adult counterparts (CTs=32.5). Thus, 
5 expression of this gene may be used to differentiate between the fetal and adult source of 
these tissues. 

Panel 4.1D Summary: Ag4926 Highest expression of this gene is seen in 
HPAECst treated with TNF-a/ILl-b. This gene is also expressed at moderate levels in a 
wide range of cell types of significance in the immune response in health and disease. 

10 These cells include members of the T-cell, B-cell, endothelial cell, macrophage/monocyte, 
and peripheral blood mononuclear cell family, as well as epithelial and fibroblast cell types 
from lung and skin, and normal tissues represented by lung, thymus and kidney. This 
ubiquitous pattern of expression suggests that this gene product may be involved in 
homeostatic processes for these and other cell types and tissues. This pattern is in 

1 5 agreement with the expression profile in General_screening_panel_vl .5 and also suggests a 
role for the gene product in cell survival and proliferation. Therefore, modulation of the 
gene product with a functional therapeutic may lead to the alteration of functions associated 
with these cell types and lead to improvement of the symptoms of patients suffering from 
autoimmune and inflammatory diseases such as asthma, allergies, inflammatory bowel 

20 disease, lupus erythematosus, psoriasis, rheumatoid arthritis, and osteoarthritis. 

D. NOV5 CG143198-01: Nuclear protein-like protein. 

Expression of gene CG143198-01 was assessed using the primer-probe set Ag7138, 
described in Table DA. Results of the RTQ-PCR runs are shown in Tables DB and DC. 
Table DA. Probe Name Ag7138 

25 



Primers 


Sequences 


jLength 


Start 
Position 


jSEQ 
jlDNo 


Forward 


5 * -caagactctgaagcagcagg-3 * 


I 20 , 


1173 


i76 


Probe 


TET-5 ■ -ttcgaaatttagatgctcagtatgaaatg-3 ' 


-TAMRA ]29 


1202 


]77 


Reverse 


5 1 -gtgtgggtttgtgatcttgc-3 ' 


]20 


1231 


J 78 , 
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Table DB.CNS neurodegcneration vl.O 



Tissue Name 


[Rel. 
Exp.(%) 
|Ag7138, 
Run 


issue Name 


Rel. 

Exp.(%) 
Ag7138, 
Run 


AD 1 Hinnn 


110 7 


Pnntml (VntWi 1 Temnnral Pfx 


J.O 


AD 2 Hippo 




r\r\\rc\\ (T>rk\\\\ A TpmnnrQ 1 Ptv 


7^ n 

Z3.U 


r\vj J mppo 





AD 1 Orrinitnl Ctx 


1 8 1 

1 O.J 


f\U 4 mppo 


\\Cl fx 

] I u.o 


AH 7 fVrinttal Ctv fMiccino^l 
r\U £. VyCwipilaJ VAX ^IVIIbMng^ 


n n 


AU j nippo 


307 O 




0.0 


A Ft /x 1—1 1 r> rt r\ 

ml/ o nippo 


14Q 7 

J47. / 


API 4 Orrinital Ptv 


1 1 0 


control z nippo 


|Z 1 .Z 


au j cccipuai crx 


/17 /C 


Control 4 Hippo 


ili.o 


AHA f"V*r»ir»ital Pfv 

au o occipital cix 


1/1 /I 


control (ratn j j Hippo 


JR:*„ . 


control i cjccipiiai ctx 


^ fi 


AD 1 Temporal Ctx 


|24.7 


Control 2 Occipital Ctx 


1 1 A 


AU l I emporal ctx 


]27.9 


Control 3 Occipital Ctx 


ZZ. / 


AU j 1 emporal Ctx 


jjlO.l 


Control 4 Occipital Ctx 


7.5 


AU 4 I emporal Ctx 


]l7.6 


Control (Path) 1 Occipital Ctx 


ZA "3 


AU !> Int 1 emporal Ctx 


jlOO.O 


Control (Path) 2 Occipital Ctx 


1 J.4 


AU j oup temporal Ctx 




Control (Path) 3 Occipital Ctx 


i.v 


AJJ o Int I emporal Ctx 


=54.7 jControl (Path) 4 Occipital Ctx 


1 C A 
ID A 


All n Q 1 1 r\ Tpmnnral I frv 

nu u oup j crnpuiai V^lA 


152.5 


Control 1 Parietal Ctx 


1 'X 
1 .J 


Control 1 Temporal Ctx 


]«•?.... - ,; 


Control 2 Parietal Ctx 


56.3 


Control 2 Temporal Ctx 


T25.0 


Control 3 Parietal Ctx 


13.3 


Control 3 Temporal Ctx 


jl6.5 IControl (Path) 1 Parietal Ctx 


53.2 


Control 3 Temporal Ctx 


•9.5 jControl (Path) 2 Parietal Ctx 


22.2 


Control (Path) 1 Temporal Ctx 


145.7 ^Control (Path) 3 Parietal Ctx 


7.2 


Control (Path) 2 Temporal Ctx 


131.9 : 


Control (Path) 4 Parietal Ctx ] 


27.0 



Table DC. Panel 4.1D 



Tissue Name 


Rel. 
Exp.O 
Ag7138, 
Run 

283838272 


Tissue Name 


Rel. 

Exp.(%) 
Ag7138, 
Run 

283838272 


Secondary Th I act 


55.9 


HUVEC IL-lbeta 


30.4 


Secondary Th2 act 


100.0 


HUVEC I FN gamma 


27.5 


Secondary Tr] act 


40.1 


HUVEC TNF alpha + IFN gamma 


11.7 


Secondary Thl rest 


6.0 


HUVEC TNF alpha + IL4 


11 .3 


Secondary Th2 rest 


8.4 


HUVEC 1L-11 


To.4 


Secondary Trl rest 


7.6 


Lung Microvascular EC none i 


38.7 


Primary Th 1 act 


11.3 


Lung Microvascular EC TNFalpha 
+ IL-lbeta 


9.3 
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Primary Th2 act 


53.6 


Microvascular Dermal EC none 


6.2 


Primary Trl act 


37.1 


M icrovascular Dermal EC 
TNFalpha + IL-lbeta 


9.7 


Primary Thl rest 


6.3 


Bronchial epithelium TNFalpha + 
ILlbeta 


9.5 


Primary Th2 rest 

. «?. — ~ — 


4..™"" 


Small airway epithelium none 


6.1 


Primary Trl rest 


1.8 


Small airway epithelium TNFalpha 
+ IL-lbeta 


18.6 


CD45RA CD4 lymphocyte act 


40.9 


Coronary artery SMC rest 


12.9 


CD45RO CD4 lymphocyte act 


49.0 


Coronary artery SMC TNFalpha + 
IL-lbeta 


17.3 


CD8 lymphocyte act 


17.6 


Astrocytes rest 


11.6 


Secondary CD8 lymphocyte rest 


8.2 


Astrocytes TNFalpha + IL-lbeta 


5.6 


Secondary CD8 lymphocyte act 


12.5 


KU-812 (Basophil) rest 


27.4 


CD4 lymphocyte none 


7.3 


Kl 1-817 (Rasonhih 
PMA/ionomycin 


38.2 


2ryThI/Th2/Trl anti-CD95 
CHII 


10.7 


CCD 1 106 (Keratinocytes) none 


26.1 


lak ceiis resi 


13.5 


CCD1 106 (Keratinocytes) 
TNFalpha + IL-lbeta 


0 X 

y.o 


LAK cells IL-2 


20.9 jLiver cirrhosis 


13.6 


LAK cells IL-2+IL-12 


2.8 


NCI-H292 none 


30.8 


LAK cells IL-2+IFN gamma 


10.5 


NC1-H292 IL-4 


30.6 


LAK cells IL-2+ IL-18 


7.5 


NCI-H292 IL-9 


46.0 


LAK cells PMA/ionomycin 


51.8 


NC1-H292 JL-13 


45.4 


NK Cells 1L-2 rest 


45.7 


NCI-H292 1FN gamma 


24.7 


Two Way MLR 3 day 


25.5 


HPAECnone 


9.5 " * 


Two Way MLR 5 day 


15.0 


HPAEC TNF alpha + IL-1 beta 


27.7 


Two Way MLR 7 day 


12.3 


Lung fibroblast none 


22.4 


r djvjl/ rest 


5.6 


Lung fibroblast TNF alpha + IL-1 
beta 




PBMC PWM 


13.9 


Lung fibroblast IL-4 


12.2 


PBMC PHA-L 


22.2 


Lung fibroblast IL-9 


14.0 


Ramos (B cell) none 


12.2 


Lung fibroblast IL-13 


13.6 


Ramos (B cell) ionomycin 


40.9 


Lung fibroblast I FN gamma 


32.5 


B lymphocytes PWM 


25.0 


Dermal fibroblast CCD1070 rest 


37.1 


B lymphocytes CD40L and IL-4 


44.1 


Dermal fibroblast CCD 1070 TNF 
alpha 


63.3 


EOL-1 dbcAMP 


53.2 


Dermal fibroblast CCD1070 IL-1 
beta 


28.5 


EOL-1 dbcAMP 
PMA/ionomycin 


42.3 


Dermal fibroblast IFN gamma 


22.8 


Dendritic cells none 


15.0 


Dermal fibroblast IL-4 


32.3 


Dendritic cells LPS 


8.5 


Dermal Fibroblasts rest 


20.4 


Dendritic cells anti-CD40 


6.5 


Neutrophils TNFa+LPS 


6.3 


Monocytes rest 


8.0 


Neutrophils rest 


22.5 
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Colon 


4.0 


Macrophages rest 


j8.7 


Lung 




Macrophages LPS 


10.2 


Thymus 


j9.8 


HUVEC none 


]23.3 


Kidney 


|28.5 


HUVEC starved 


131.4 


i : 



CNS_neurodegenerationjvl.O Summary: Ag7138 This panel shows expression 
of this gene at moderate levels in the brain in an independent group of individuals. This 
gene appears to be slightly upregulated in the temporal cortex of Alzheimer's disease 
5 patients. Therefore, therapeutic modulation of the expression or function of this gene may 
decrease neuronal death and be of use in the treatment of this disease. 

Panel 4.1D Summary: Ag7138 Highest expression of this gene is seen in 
chronically activated Th2 cells (CT=30.4). This gene is also expressed at moderate to low 
levels in a wide range of cell types of significance in the immune response in health and 

10 disease. These cells include members of the T-cell, B-cell, endothelial cell, 

macrophage/monocyte, and peripheral blood mononuclear cell family, as well as epithelial 
and fibroblast cell types from lung and skin, and normal tissues represented by thymus and 
kidney. This ubiquitous pattern of expression suggests that this gene product may be 
involved in homeostatic processes for these and other cell types and tissues. This pattern 

1 5 suggests a role for the gene product in cell survival and proliferation. Therefore, 

modulation of the gene product with a functional therapeutic may lead to the alteration of 
functions associated with these cell types and lead to improvement of the symptoms of 
patients suffering from autoimmune and inflammatory diseases such as asthma, allergies, 
inflammatory bowel disease, lupus erythematosus, psoriasis, rheumatoid arthritis, and 

20 osteoarthritis. 

E. NOV8 CG145988-01: Phosphatidylethanolamine-binding protein-like protein. 

Expression of gene CG 1 45988-01 was assessed using the primer-probe set Ag5948, 
described in Table EA. 

Table EA. Probe Name Ag5948 

25 



Primers 


Sequence 


Length 


| Start 
jPosition 


\SEQ 
jlD No 


Forward 


5 ' -atgcgggtgaacctcagac- 3 ' 


19 


jl45 


j79 


Probe 


TET-5 1 -tggagccttcaggaagtggacgaa-3 ■ -TAMRA 


24 


jl78 


j80 


Reverse 


5 ' -acccaggtgtagagtttcccta-3 1 


22 


]320 


8, 
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F. NOV9 CG146452-01: LRR domain containing protein. 



Expression of gene CGI 46452-01 was assessed using the primer-probe set Ag7055, 
described in Table FA. Results of the RTQ-PCR runs are shown in Table FB. 
Table FA. Probe Name Ag7055 



Primers 


Sequence 


Length 


Start 
Position 


jSEQ 
[ID No 


Forward 


5 1 -gctgaggtagagctgctttagac-3 ' 


23 


507 


[82 


Probe 


TET-5 1 -tctactccaagcgcttcgccgtcttc-3 1 -TAMRA 


26 


552 


83 


Reverse 


5 1 -ccttcatgctgcacctcat-3 • 




595 





Table FB. General screening panel vl.6 



Tissue Name 


Rel. j 
Exp.(%) | 
Ag7055, {issue Name 
Run ] 
282273880 J 


Rel. 

Exp.(%) 

Ag 

Run 

282273880 


Adipose 


0.3 jRenalca.TK-10 


33.4 


Melanoma* Hs688(A).T 


7.7 jBladder 


9.0 


Melanoma* Hs688(B).T 


5.3 . jGastric ca. (liver met.) NCI-N87 


29.7 


Melanoma* Ml 4 


8.1 {Gastric ca. KATO III 


27.2 


Melanoma* LOXIMV1 


Pi 7 _ Jpolon ca. SW.948 _ 


14.7 


Melanoma* SK-MEL-5 


1.1 jColon ca. SW480 


32.5 


Squamous cell carcinoma SCC-4 


12.1 jColon ca.* (SW480 met) SW620 


17.1 


Testis Pool 


1.1 jColon ca. HT29 


14.5 


Prostate ca.* (bone met) PC-3 


25.9 jColonca.HCT-116 


47.6 


Prostate Pool 


3.0 jColon ca. CaCo-2 


16.3 


Placenta 


1 3 .9 jColon cancer tissue 


12.6 


Uterus Pool 


0.4 


Colon ca.SW1116 


15.3 


Ovarian ca. OVCAR-3 


22.5 


Colon ca. Colo-205 


8.4 


Ovarian ca. SK-OV-3 


45.7 


Colon ca. SW-48 


11.0 


Ovarian ca. OVCAR-4 


22.8 


Colon Pool 


1J 


Ovarian ca. OVCAR-5 


33.2 


Small Intestine Pool 


1.7 


Ovarian ca. 1GROV-1 


33.0 


Stomach Pool 


2.3 


Ovarian ca. OVCAR-8 


53.2 


Bone Marrow Pool 


0.4 


Ovary 


1.3 


Fetal Heart 


0.5 


Breast ca. MCF-7 


32.8 


Heart Pool 


0.4 


Breast ca. MDA-MB-231 


31.6 


Lymph Node Pool 


1.9 


Breast ca. BT 549 


8.1 \ 


Fetal Skeletal Muscle 


1.1 


Breast ca. T47D 


8.0 


Skeletal Muscle Pool 


0.0 


Breast ca. MDA-N 


11.3 


Spleen Pool j 


0.0 


Breast Pool 


1.8 


Thymus Pool 




Trachea 


7.0 


CNS cancer (glio/astro) U87-MG j 


100.0 i 
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Lung 


0.4 


CNS cancer (gho/astro) U-l lo-MO 


1 A 

10.2 


Fetal Lung 


3.1 


CNS cancer (neuro;met) bK-N-Ab 


2.0 


Lung ca. NCJ-N417 


1.4 


CNS cancer (astro) bh-539 


17.6 


Lung ca. LX-1 


1 1.2 


CNS cancer (astro) bNb-/!> 


40.9 


t VI /"« ■ 111/1/ 

Lung ca. NCI-H 146 


1.8 


o\iP / t I _ \ CVID 1 f\ 

CNS cancer (gno) sNB-19 


23.0 


Lung ca. SHP-77 


3.0 


CNS cancer (glio) br-295 


*>A vl 

20.4 


r a c A A 

Lung ca. A549 


1 1.5 


TV * / A -- - ._ _t _ 1 — \ TV ^ _ 1 

Brain (Amygdala) Pool 


A O 

0.8 


Lung ca. NCI-H526 


6.2 


Brain (cerebellum) 


A C 

0.5 


i v i /-> f 1 1*^*> 

Lung ca. NCI-H23 


20.9 


Brain (fetal) 


A A 

0.0 


Lung ca, NCI-H460 


10.7 


Brain (Hippocampus) Pool 


0.7 


*• - i . ». .,i t, JM 1 ; u: ■ - t v 

T 1 "I /"V TV <-\ 

Lung ca. HOP-62 


6.1 


Cerebral Cortex Pool 


A £ 

0.6 


Lung ca. NC1-H522 


10.4 


Brain (Substantia nigra) Pool 


0.0 


Liver 


1.7 


Brain (Thalamus) Pool 


1.2 


Fetal Liver 


4.7 


Brain (whole) 


0.2 


Liver ca. HepG2 


11.4 


Spinal Cord Pool 


0.7 


Kidney Pool 


2.6 


Adrenal Gland 


5.3 


Fetal Kidney 


2. 1 {Pituitary gland Pool 


1 .7 


Renal ca. 786-0 


21.3 jSalivary Gland 


9.2 


Renal ca. A498 


20.3 jThyroid (female) 


[3^0 


Renal ca7 ACHN ~ " " 


16.3 jPancreatic ca. CAPAN2 


9.2 


Renal ca. UO-31 


24.3 jPancreas Pool 


7.7 



General screening panel vl.6 Summary: Ag7055 Highest expression of this 
gene is seen in a brain cancer cell line (CT-30). This gene is widely expressed in the cancer 
cell lines on this panel, with moderate to low expression seen in brain, colon, gastric, lung, 
5 breast, ovarian, and melanoma cancer cell lines. This expression profile suggests a role for 
this gene product in cell survival and proliferation. Modulation of this gene product may be 
useful in the treatment of cancer. 

Among tissues with metabolic function, this gene is expressed at low but significant 
levels adrenal gland, pancreas, thyroid, and fetal liver. This expression among these tissues 
10 suggests that this gene product may play a role in normal neuroendocrine and metabolic 
function and that dysregulated expression of this gene may contribute to neuroendocrine 
disorders or metabolic diseases, such as obesity and diabetes. 

G. NOV10 CG146731-01: Membrane Binding protein-like protein. 

Expression of gene CGI 4673 1-01 was assessed using the primer-probe set Ag6046, 
1 5 described in Table GA. Results of the RTQ-PCR runs are shown in Tables GB and GC. 
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Table GA. Probe Name Ag6046 



Primers 


Sequence 


Length 


Start jSEQ 
Position ]lD No 


Forward 


5 • -catgaaccagccagagtctg-3 1 


20 


30 j85 


Probe 


TET-5' -gatcctgaacccctgtgtgcagtgt-3 ' -TAMRA 


25 


55 |86 


Reverse 


5 ' -gaagtggttttcctccaagg-3 1 


20 


95 87 



Table GB. General screening panel vl.5 



Tissue Name 


Rel. 

Exp.(%) 
Ag6046, 
Run 

•IX U 11 

228783203 


issue Name 


Rel. 

Exp.(%) 
Ag6046, 

Run 

IX II 11 

228783203 


Adipose 


9.4 


Renal ca. TK-10 


10.9 


Melanoma* Hs688(A).T 


0.0 


Bladder 


36.1 


Melanoma* Hs688(B).T 


0.1 


Gastric ca. (liver met.) NCI-N87 


45.1 


Melanoma* M14 


0.0 


Gastric ca. KATO III 


9.2 


Melanoma* LOXIMV1 


0.1 


Colon ca. SW-948 


9.6 


Melanoma* SK-MEL-5 


0.0 


Colon ca. SW480 


0.7 


Squamous cell carcinoma SCC-4 


2.3 


Colon ca.* (SW480 met) SW620 


1.0 


Testis Pool 


3.7 


Colon ca. HT29 


29.5 ; 


Prostate ca.* (bone met) PC-3 


1.2 


Colon ca. HCT-116 


4.8 


Prostate Pool 


17.0 


Colon ca. CaCo-2 


39.0 


Placenta 


51.1 


Colon cancer tissue 


29.3 


Uterus Pool 


18.7 


Colon ca.SWl 116 


0.0 


Ovarian ca. OVCAR-3 


45.4 


Colon ca. Colo-205 


17.2 


Ovarian ca. SK-OV-3 


0.3 


Colon ca.SW-48 |31.9 


Ovarian ca. OVCAR-4 


2.4 


Colon Pool 


15.8 


Ovarian ca. OVCAR-5 


16.7 


Small Intestine Pool 


11.4 


Ovarian ca. IGROV-1 


0.4 


Stomach Pool 


13.0 


Ovarian ca. OVCAR-8 


0.6 


Bone Marrow Pool 


7.6 


Ovary 


4.8 


Fetal Heart 


1.0 


Breast ca. MCF-7 


47.3 


Heart Pool 


8.8 


Breast ca. MDA-MB-231 


4.6 


Lymph Node Pool 


15.7 


Breast ca. BT 549 


1.1 


Fetal Skeletal Muscle 


1.3 


Breast ca. T47D 


10.7 


Skeletal Muscle Pool 


17.6 


Breast ca. MDA-N 


0.0 


Spleen Pool 


1.1 


Breast Pool 


8.3 


Thymus Pool 


17.0 


Trachea 


51.1 


CNS cancer (glio/astro) U87-MG 


0.1 


Lung 


1.1 


CNS cancer (glio/astro) U-l 1 8-MG 


0.6 


Fetal Lung 


10.5 


CNS cancer (neuro;met) SK-N-AS 


0.0 


Lungca.NCI-N4l7 


0.1 


CNS cancer (astro) SF-539 


0.0 


Lung ca. LX-1 


5.6 


CNS cancer (astro) SNB-75 


0.2 ' 


Lung ca. NCI-H146 


100.0 


CNS cancer (glio) SNB- 19 


1.5 
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Lung ca. SHP-77 


3.3 


CNS cancer (gho) SF-295 


0.3 


Lung ca. A549 


0.1 


Brain (Amygdala) Pool 


0.3 


Lung ca. NCI-H526 


o c 

8.5 


Brain (cerebellum) 


0.7 


Lung ca. NCI-H23 


1.7 


Brain (fetal) 


0.5 


Lung ca. NCI-H460 


3.5 


Brain (Hippocampus) Pool 


0.3 


Lung ca. HOP-62 


0.2 


Cerebral Cortex Pool 


0.2 


Lung ca. NCI-H522 


0.0 


Brain (Substantia nigra) Pool 


0.2 


Liver 


2.7 


Brain (Thalamus) Pool 


0.3 


Fetal Liver 


10.2 


Brain (whole) 


1.4 


Liver ca. HepG2 


21.2 


Spinal Cord Pool 


0.3 


Kidney Pool 


23.0 


Adrenal Gland 


3.8 


retal Kidney 


1£L 1 

Jo. 1 


Pituitary gland Pool 


10.6 


Renal ca. 786-0 


0.0 


Salivary Gland 


71.7 


Renal ca. A498 


0.2 


Thyroid (female) 


26.6 


Renal ca. ACHN 


0.2 


Pancreatic ca. CAPAN2 


27.4 


Renal ca. UO-31 


0.3 


Pancreas Pool ! 


25.5 



Table GC. Panel 4.1D 



jRel. 
Ep.(%) 

Tissue Name Ag6046, 

Run 

32251 60585 


Tissue Name 


Rel. 

Exp.(%) 

AgOU'JO, 

Run 

225160585 


Secondary Thl act |o.O 


HUVEC IL-1 beta 


0.0 


Secondary Th2 act jo.0 


HUVEC I FN gamma 


0.2 


Secondary Trl act jo.0 


HUVEC TNF alpha + IFN gamma 


0.0 


Secondary Thl rest ]0.7 


HUVEC TNF alpha + 1L4 


0.0 


Secondary Th2 rest 


0.3 


HUVEC IL-1 1 


1.6 


Secondary Trl rest 


0.0 


Lung Microvascular EC none 


1.4 


Primary Thl act 


0.0 


Lung Microvascular EC TNFalpha 
+ IL-1 beta 


0.3 


Primary Th2 act 


0.0 


Microvascular Dermal EC none 


0.0 


Primary Trl act 


0.0 


Microvascular Dermal EC 
TNFalpha + IL-1 beta 


0.0 


Primary Thl rest 


0.0 


Bronchial epithelium TNFalpha + 
ILlbeta 


4.6 


Primary Th2 rest 


0.0 


Small airway epithelium none 


6.0 


Primary Trl rest 


0.0 


Small airway epithelium TNFalpha 
+ IL-1 beta 


2.2 


CD45RA CD4 lymphocyte act 


0.0 


Coronary artery SMC rest 


0.0 


CD45RO CD4 lymphocyte act 


0.1 


Coronary artery SMC TNFalpha + 
IL-1 beta 


0.0 


CD8 lymphocyte act 


0.0 | Astrocytes rest 


0.0 


Secondary CD8 lymphocyte rest] 


0.0 jAstrocytes TNFalpha + IL-1 beta 


0.0 


Secondary CD8 lymphocyte act j 


0.0 jKU-812 (Basophil) rest 


35.8 
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CD4 lymphocyte none 


0.0 


MJ"0 1 Z \DdhVylHlJ 

PMA/ionomycin 


31.0 


2ryThl/Th2/Trl anti-CD95 
CHII 


0.0 


iCCDI 106 (Keratinocytes) none 


0.5 


lak cells rest 


0.7 


CCD) 1 06 (Keratinocytes) 
TNFalpha + IL-lbeta 




LAK ceils JL-2 


0.0 


[Liver cirrhosis 


15.6 


LAK cells 1L-2+IL-12 


0.3 


INCI-H292 none 


13.9 


LAK cells IL-2+1FN gamma 


0.0 SNC1-H292 IL-4 


9.6 


LAK cells 1L-2+ IL-18 


0.8 ]NCI-H292 IL-9 


18.6 


LAK cells PMA/ionomycin 


1.4 JNCI-H292IL-13 


8.6 


NK Cells IL-2 rest 


0.0 |NCI-H292 IFN gamma 


14.9 


Two Way MLR 3 day 


0.0 jHPAEC none 


0.3 


Two Way MLR 5 day 


LO jHPAEC TNF alpha + 1L-1 beta 


0.2 


Two Way MLR 7 day 


0.9 jLung fibroblast none 


2.1 


rbMt rest 


jLung fibroblast TNF alpha + IL-1 
jbeta 


1 fi 

1 .5 


PBMC PWM 


0.3 jLung fibroblast IL-4 


2.1 


PBMC PHA-L 


0.3 jLung fibroblast IL-9 


2.0 


Ramos (B cell) none 


0.0 jLung fibroblast IL- 13 


1.0 


Ramos (B celh ionomvcin 

IXUIIlv J 1 I—/ vvl 1 / ivllV/JHj vlli 


0.0 fLung fibroblast IFN gamma 


0.4 


B lymphocytes PWM 


0.0 jDermal fibroblast CCD 1 070 rest 


0.2 


B lymphocytes CD40L and IL-4 


0.0 


Dermal fibroblast CCD 1070 TNF 
alpha 


0.0 


EOL-1 dbcAMP 


0.0 

• - • 


Dermal fibroblast CCD 1070 1L-1 
beta 


0.2 


EOL-1 dbcAMP 
PMA/ionomycin 


0.0 


Dermal fibroblast IFN gamma 


t A 


Dendritic cells none 


0.4 


Dermal fibroblast IL-4 


0.3 


Dendritic cells LPS 


0.0 1 


Dermal Fibroblasts rest 


1.3 


Dendritic cells anti-CD40 


0.0 ] 


Neutrophils TNFa+LPS 


0.3 


Monocytes rest 


0.0 


Neutrophils rest 


0.8 


Monocytes LPS 


10.5 


Colon 


12.8 


Macrophages rest 


0.6 


Lung 


11.1 


Macrophages LPS 


1.3 


Thymus 


31.2 


HUVEC none 


0.6 


Kidney 


100.0 


HUVEC starved 


0.0 







General_screening_panel_vl.5 Summary: Ag6046 Highest expression of this 
gene is seen in a lung cancer cell line (CT=28.7). Moderate levels of expression are also 
seen in ovarian and breast cancer cell lines relative to the expression in the normal tissue 
5 samples. Thus, therapeutic modulation of the expression or function of this gene may be 
effective in the treatment of these cancers. 
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Among tissues with metabolic function, this gene is expressed at moderate to low 
levels in pituitary, adipose, adrenal gland, pancreas, thyroid, heart, skeletal muscle, and 
adult and fetal liver. This widespread expression among these tissues suggests that this 
gene product may play a role in normal neuroendocrine and metabolic function and that 
5 dysregulated expression of this gene may contribute to neuroendocrine disorders or 
metabolic diseases, such as obesity and diabetes. 

This gene is expressed at much higher levels in heart and skeletal muscle 
(CTs=31-32) when compared to expression in their fetal counterpart (CTs=35). 
Conversely, expression of this gene is much higher in fetal lung tissue (CT=32) when 
1 0 compared to expression in the adult counterpart (CT=35). Thus, expression of this gene 
may be used to differentiate between the fetal and adult sources of these tissues. In 
addition, the relative overexpression of this gene in fetal lung tissue suggests that the 
protein product may enhance lung growth or development in the fetus and thus may also 
act in a regenerative capacity in the adult. Therefore, therapeutic modulation of the protein 
1 5 encoded by this gene could be useful in treatment of lung related diseases. 

Panel 4.1D Summary: Ag6046 Highest expression of this gene is seen in the 
kidney (CT=30), with low to moderate expression seen in LPS treated monocytes, 
untreated small airway epithelium, TNF-a/ILl-b treated bronchial epithelium, liver 
cirrhosis, treated and untreated samples from the KU-812 basophil cell line and the 
20 NCI-H292 mucoepidermoid cell line, and normal colon, lung and thymus. Thus, expression 
of this gene could be used to differentiate the kidney derived sample from other samples on 
this panel and as a marker of kidney tissue. In addition, therapeutic targeting of the 
expression or function of this gene may modulate kidney function and be important in the 
treatment of inflammatory or autoimmune diseases that affect the kidney, including lupus 
25 and glomerulonephritis. 

H. NOV12 CG147246-01: Actin-Binding Protein Frabin-Alpha -like protein. 

Expression of gene CGI 47246-01 was assessed using the primer-probe set Ag6047, 
described in Table HA. Results of the RTQ-PCR runs are shown in Tables HB, HC and 
HD. 

30 Table HA. Probe Name Ag6047 



Start 
Position 



Primers .Sequence 



Length 



SEQ 
ID No 
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Forward 


5 * -tcggaacacttcagcacaa-3 ' 


19 


1 1305 


88 


Probe 


TET-5' -ccttttcttattcaacaacatgttgctg-3 ' -TAMRA 


28 


jl332 


|89 


Reverse 


5 ' -ctggacttgggcacacagta-3 1 


20 


i ,36 ° 


|90 



Table HB. CNS neurodegeneration vl.O 



!Exp.(%) 

Tissue Name |Ag6047, 

jRun 

i225249597 


jRel. 
Exp.(%) 

issue Name Ag6047, 

Run 

(225249597 


AD 1 Hippo jl6.8 


Control (Path) 3 Temporal Ctx j 1 1 .3 


AD 2 Hippo |41.2 


Control (Path) 4 Temporal Ctx [39.5 


AD 3 Hippo ill .7 


AD 1 Occipital Ctx ]28.l 


AD 4 Hippo jll.7 


AD 2 Occipital Ctx (Missing) jo.O 


AD 5 hippo {59.9 


AD 3 Occipital Ctx 


13.8 


AD 6 Hippo 


73.7 


AD 4 Occipital Ctx 


31.0 


Control 2 Hippo 


33.7 


AD 5 Occipital Ctx 


46.7 


Control 4 Hippo ]26.4 


AD 6 Occipital Ctx 


34.9 


Control (Path) 3 Hippo ill.! 


Control I Occipital Ctx 


6.7 


AD 1 Temporal Ctx j25.7 


Control 2 Occipital Ctx 


39.2 


AD 2 Temporal Ctx 138.4 


Control 3 Occipital Ctx 


19.6 


AD 3 Temporal Ctx j9.0 


Control 4 Occipital Ctx 


14.8 


AD 4 Temporal Ctx 128.1 


Control (Path) 1 Occipital Ctx 


100.0 


AD 5 Inf Temporal Ctx |72.7 


Control (Path) 2 Occipital Ctx 


13.0 


AD 5 SupTemporal Ctx j30.4 


Control (Path) 3 Occipital Ctx 


5.5 


AD 6 Inf Temporal Ctx {61.1 


Control (Path) 4 Occipital Ctx 


18.6 


AD 6 Sup Temporal Ctx ]24.3 


Control 1 Parietal Ctx 


12.1 


Control 1 Temporal Ctx |7.8 


Control 2 Parietal Ctx 


35.1 


Control 2 Temporal Ctx ]27.9 


Control 3 Parietal Ctx 


20.2 


Control 3 Temporal Ctx ]14.8 


Control (Path) 1 Parietal Ctx 


63.3 


Control 4 Temporal Ctx ]l4.8 


Control (Path) 2 Parietal Ctx 


29.9 


Control (Path) 1 Temporal Ctx ]44.1 


Control (Path) 3 Parietal Ctx 


11.2 


Control (Path) 2 Temporal Ctx J25.2 


Control (Path) 4 Parietal Ctx 


47.0 


Table HC. General screening panel vl.5 






Tissue Name 


Rel. | 
Exp.(%) 
Ag6047, J 
Run | 
228783233 j 


issue Name 


Rel. 

Exp.(%) 
Ag6047, 
Run 

228783233 


Adipose 


49.7 |Renalca.TK-10 


31.2 


Melanoma* Hs688(A).T 


2.4 jBladder 


71.2 


Melanoma* Hs688(B).T 


8.5 jGastric ca. (liver met.) NC1-N87 


100.0 


Melanoma* M14 


14.9 jGastric ca. KATO 111 


63.7 
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Melanoma* LOXIMV] 


0.8 


iColon ca. SW-948 


9.1 


Melanoma* SK-MEL-5 


63.3 


jColon ca. SW480 


47.3 


Squamous cell carcinoma SCC-4 


3.7 


jColon ca. (SW480 met) SWozU 


1 A A 

14.4 


Testis Pool 


36.6 


JColon ca. HT29 


24. l 


Prostate ca.* (bone met) PC-3 


3.3 


jColon ca. HCT-116 


20.6 


Prostate Pool 


27.7 


jColon ca. CaCo-2 


<n ^ 

1 


Placenta 


3.7 


[Colon cancer tissue 


DZ.9 


Uterus Pool 


21.8 


jColonca.SW1116 


J .5 


Ovarian ca. OVCAR-3 


43.5 


[Colon ca. Colo-205 


6.6 


Ovarian ca. SK-OV-3 


80.7 


jColon ca. SW-48 


9.5 


Ovarian ca. OVCAR-4 


11.3 


jColon Pool 


14.0 


Ovarian ca. OVCAR-5 


29.5 jSmall Intestine Pool 


7.5 


Ovarian ca. IGROV-l 


26.8 


j Stomach Pool 


15.1 


Ovarian ca. OVCAR-8 


4.0 


|Bone Marrow Pool 


8.0 


Ovary 


23.3 


[Fetal Heart 


22.1 


Breast ca. MCF-7 


14.4 


JHeart Pool 


10.7 


Breast ca. MDA-MB-231 


7.5 


|Lymph Node Pool 


13.2 


Breast ca. BT 549 


0.2 


•Fetal Skeletal Muscle 


24.0 


Breast ca. T47D 


11.3 ?Skeletal Muscle Pool 


66.9 


Breast ca. MDA-N 


10.8 


jSpleen Pool 


ll. 2 


Breast Pool 


14.6 


jThymus Pool 


13.0 


Trachea 


24.7 


1CNS cancer (glio/astro) U87-MG 


0.0 


Lung 


18.9 


iCNS cancer (glio/astro) U-l 1 8-MG 


2 1. 2 


Fetal Lung 


73.2 


[CNS cancer (neuro;met) SK-N-AS 


10.4 


Lung ca. NCI-N417 


9.9 


|CNS cancer (astro) SF-539 


0.4 


Lungca. LX-I 


28.7 


•CNS cancer (astro) SNB-75 


15.0 


Lung ca. NCI-H146 


23.7 


;CNS cancer (glio) SNB-19 


42.0 


Lung ca. SHP-77 


19.8 


jCNS cancer (glio) SF-295 


1 0.8 


Lung ca. A549 


[9.5 


Brain (Amygdala) Pool 


28.7 


Lung ca. NCI-H526 


9.9 


Brain (cerebellum) 


1 9.9 


Lung ca. NCI-H23 


7.2 


iBrain (fetal) 


65.5 


Lung ca. NCI-H460 


25.7 


Brain (Hippocampus) Pool 


32.3 


Lung ca. HOP-62 


17.7 


Cerebral Cortex Pool 


35.4 


Lung ca. NCI-H522 


14.3 


Brain (Substantia nigra) Pool 


25.0 


Liver 


1.7 


Brain (Thalamus) Pool 


26.8 


Fetal Liver 


11.4 


Brain (whole) 


7.2 


Liver ca. HepG2 


16.7 


Spinal Cord Pool 


26.4 


Kidney Pool 


17.6 


Adrenal Gland 


7.7 


Fetal Kidney 


24.1 


Pituitary gland Pool 


14.2 


Renal ca. 786-0 


40.1 


Salivary Gland 


2.4 


Renal ca. A498 


7.8 


Thyroid (female) 


6.4 


Renal ca. ACHN 


49.0 ' 


Pancreatic ca. CAPAN2 


50.0 


Renal ca.UO-31 


29.9 


Pancreas Pool 


20.9 
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Table HP. Panel 4.1D 



Tissue Name 


Kel. 
Eo.(%\ 
Ag6047, 
Run 

225160587 


Tissue Name 


Kei. 

Exp.(%) 
Ag6047, 
Run 

225160587 


Secondary Th 1 act 


0.0 


HUVEC IL-lbela 


36.3 


Secondary Th2 act 


0-4 


HUVEC I FN gamma 


26.4 


Secondary Trl act 


0.4 


HUVEC TNF alpha + I FN gamma 


11.7 


Secondary Thl rest 


1.0 


HUVEC TNF alpha + 1L4 


24.1 


Secondary Th2 rest 


0.0 


HUVEC 1L- II 


23.0 


^ecnnHarv Trl re^t 

OvvVllUul j 111 1 tJl 


0.0 


Lung Microvascular EC none 


26.1 


Primary Th) act 


0.0 


Lung Microvascular EC TNFalpha 
+ IL-lbeta 


5.5 


Primarv Th7 Jiff 
ii j 1 1 lai y l tie. avi 


0 0 


Microvascular Dermal EC none 


22.1 


Primary Trl act 


0.0 


Microvascular Dermal EC 
TNFalpha + 1L-I beta 


2.9 


Primary Thl rest 


0.0 


Bronchial epithelium TNFalpha + L n „ 
ILlbeta p 0j 


Primary Th2 rest 


0.2 

>.. j 


Small airway epithelium none j 1 2.2 


Primary Trl rest 


0.6 


Small airway epithelium TNFalpha L~ - 
+ IL-lbeta f 3 '* 


CD45RA CD4 lymphocyte act 


1.7 


aa^-n..^; t-w.-n-j ■win, .rn-j , 

Coronary artery SMC rest j5.0 


CD45RO CD4 lymphocyte act 


0.4 


Coronary artery SMC TNFalpha + 
IL-lbeta 


3.9 


CD8 lymphocyte act 


0.6 


Astrocytes rest 


5.0 


ocL-uiiviai y v/uyo lyiujjntjwyiv icoi 




Astrocytes TNFalpha + JL-lbeta 


1.4 


^prfMiHarv (T)R Ivmnhopvtp art 


1 9 


KU-812 (Basophil) rest 


5.3 


CD4 lymphocyte none 


0.9 


KU-8I2 (Basophil) 
PMA/ionomycin 


3.3 


2ryThinTh2n-rl anti-CD95 
CH11 


0.3 


CCD1 106 (Keratinocytes) none 


18.0 


l.AK cells rest 


27.4 


CCD1 106 (Keratinocytes) 
TNFalpha + IL-lbeta 


13.5 


LAK cells 1L-2 


0.0 


Liver cirrhosis 


26.4 


LAK cells JL-2+IL-12 


0.2 


NCI-H292 none 


14.3 


LAK cells IL-2+1FN gamma 


0.8 


NCI-H292 IL-4 


5.3 


LAK cells IL-2+ IL-18 


0.0 


NCI-H292 IL-9 


25.3 


LAK cells PMA/ionomycin 


13.3 


NCI-H292IL-13 


22.5 


NK Cells IL-2 rest 


1.1 


NCI-H292 1FN gamma 


15.9 


Two Way MLR 3 day 


13.0 


HPAEC none 


12.8 


Two Way MLR 5 day 


9.7 


HPAEC TNF alpha + 1L- 1 beta 


8.8 


Two Way MLR 7 day 


2.1 


Lung fibroblast none 


13.2 


PBMC rest 


10.1 


Lung fibroblast TNF alpha + 1L-1 
beta 


9.3 


PBMC PWM 


o.o ; 


Lung fibroblast IL-4 


8.1 
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PBMC PHA-L 


1.4 


Lung fibroblast 1L-9 


14.9 


Ramos (B cell) none 


25.5 


Lung fibroblast IL- 13 


5.2 


Ramos (B cell) ionomycin 


26.1 


Lung fibroblast 1FN gamma 


10.2 


B lymphocytes PWM 


0.2 


Dermal fibroblast CCD 1070 rest 


6.3 


B lymphocytes CD4UL and 1L-4 


\). I 


Dermal fibroblast CCD 1070 TNF 
alpha 


A 7 


EOL-1 dbcAMP 


0.9 


Dermal fibroblast CCD 1070 IL-I 
beta 


7.9 


EOL-1 dbcAMP 
PMA/ionomycin 


0.2 


Dermal fibroblast IFN gamma 


7.1 


Dendritic cells none 




Derma! fibroblast JL-4 


7 A 


Dendritic cells LPS 


/.j 


Dermal fibroblasts rest 


7 7 


Dendritic cells anti-CD40 


54.7 


Neutrophils TNra+Lrb 


1 AA A 

100.0 


Monocytes rest 


59.0 


Neutrophils rest 


Jo. / 


Monocytes Lro 


in 4 


Colon 


•A 6 


Macrophages rest 


75.3 


Lung 


19.9 


Macrophages LPS 


21.2 


Thymus 


10.6 


HUVEC none 


24.3 


Kidney 


33.7 


HUVEC starved 


46.3 


1 



CNS_neurodegeneration_vl.O Summary: Ag6047 This panel does not show 
differential expression of this gene in Alzheimer's disease. However, this profile confirms 
the expression of this gene at moderate levels in the brain. Please see Panel 1.5 for 
5 discussion of utility of this gene in the central nervous system. 

General_scrcening_panel_vl.5 Summary: Ag6047 Highest expression of this 
gene is seen in a gastric cancer cell line (CT=27.4). This gene is widely expressed in this 
panel, with moderate expression seen in brain, colon, gastric, lung, breast, ovarian, and 
melanoma cancer cell lines. This expression profile suggests a role for this gene product in 
10 cell survival and proliferation. Modulation of this gene product may be useful in the 
treatment of these cancers. 

Among tissues with metabolic function, this gene is expressed at moderate to low 
levels in pituitary, adipose, adrenal gland, pancreas, thyroid, and adult and fetal skeletal 
muscle, heart, and liver. This widespread expression among these tissues suggests that this 
1 5 gene product may play a role in normal neuroendocrine and metabolic function and that 
dysregulated expression of this gene may contribute to neuroendocrine disorders or 
metabolic diseases, such as obesity and diabetes. 

This gene is also expressed at moderate levels in the CNS, including the 
hippocampus, thalamus, substantia nigra, amygdala, cerebellum and cerebral cortex. 
20 Therefore, therapeutic modulation of the expression or function of this gene may be useful 
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in the treatment of neurologic disorders, such as Alzheimer's disease, Parkinson's disease, 
schizophrenia, multiple sclerosis, stroke and epilepsy. 

Panel 4.1D Summary: Ag6047 Highest expression of this gene is seen in 
TNFa/LPS treated neutrophils (CT=28.4). Moderate levels of expression are also seen in 

5 many cell types, including LAK cells, monocytes, macrophages, dendritic cells, 

keratinocytes, lung epithelium, lung and skin endothelium, lung and dermal fibroblasts, 
HPAECs, HUVECs, and treated and untreated samples from the NCI-H292 
mucoepidermoid cell line. The neutrophil expression is reduced in resting neutrophils, 
suggesting that the protein encoded by this gene is produced by activated neutrophils but 

10 not by resting neutrophils. Thus, expression of this gene could be used to differentiate 
between resting and activated neutrophils. In addition, modulation of the expression or 
function of this gene may be useful in the treatment of symptoms in patients with Crohn's 
disease, ulcerative colitis, multiple sclerosis, chronic obstructive pulmonary disease, 
asthma, emphysema, rheumatoid arthritis, lupus erythematosus, or psoriasis. 

15 I. NOV13 CG147651-01: Actin Related Protein 2/3 Complex protein-like protein. 



Expression of gene CGI 4765 1-01 was assessed using the primer-probe set Ag5949, 
described in Table I A. Results of the RTQ-PCR runs are shown in Tables IB and IC. 
Table IA> Probe Name Ag5949 



Primers 


Sequence 


Length 


Start 
Position 


SEQ 
ID No 


Forward 


5 ' -ccagattgccctcagtcctg-3 ' t 


20 


120 


91 


Probe 


TET-5 ' -catgggagccagcgagtgaaagct-3 ' -TAMRA 


24 


169 


92 


Reverse 


5 ' -tgatatgtccattgtgctcactgag-3 1 


25 


199 i 


93 



20 

Table IB. CNS neurodegeneration vl.O 



Tissue Name 

- 


Rel. 

Exp.(%) 
Ag5949, 
Run 

247854400 


^sue Name 


Rel. 

Exp.(%) 
Ag5949, 
Run 

247854400 


AD 1 Hippo 


0.0 


{Control (Path) 3 Temporal Ctx 


0.0 


AD 2 Hippo 


20.3 


jControl (Path) 4 Temporal Ctx 


0.0 


AD 3 Hippo 


0.0 


jAD 1 Occipital Ctx 


0.0 


AD 4 Hippo 


0.0 


]AD 2 Occipital Ctx (Missing) 


0.0 


AD 5 hippo 


43.5 


]AD 3 Occipital Ctx 


0.0 


AD 6 Hippo 


45.4 


|AD 4 Occipital Ctx 


13.2 
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Control 2 Hippo 


u.u 


AD 5 Occipital Ctx 


jo.o 


Control 4 Hippo 


13.6 


AD 6 Occipital Ctx j 1 5.5 


Control (Path) 3 Hippo 


0.0 


Control 1 Occipital Ctx 


jO.O 


AD 1 Temporal Ctx 


24.5 


Control 2 Occipital Ctx 


|25.3 


AD 2 Temporal Ctx 


0.0 


Control 3 Occipital Ctx 


0.0 


AD 3 Temporal Ctx 




12.9 


[Control 4 Occipital Ctx 


0.0 


AD 4 Temporal Ctx 


,9.1 


jControI (Path) 1 Occipital Ctx 


38.2 


AD 5 Jnf Temporal Ctx 


100.0 


— 1 


Control (Path) 2 Occipital Ctx 


0.0 


AD 5 SupTemporal Ctx 


{423 




Control (Path) 3 Occipital Ctx 


0.0 


AD 6 Inf Temporal Ctx 


10.0 




Control (Path) 4 Occipital Ctx 


43.5 


AD 6 Sup Temporal Ctx 


]63.3 


i 
i 


Control 1 Parietal Ctx 


A A 

0.0 


Control 1 Temporal Ctx 


jo.o 


jControI 2 Parietal Ctx 


13.8 


Control 2 Temporal Ctx 




0.0 


jControI 3 Parietal Ctx 


0.0 


Control 3 Temporal Ctx 


I 00 




Control (Path) 1 Parietal Ctx 


40.3 


Control 4 Temporal Ctx 


|0.0 


jControI (Path) 2 Parietal Ctx 


0.0 


Control (Path) 1 Temporal Ctx 


SI 7.4 


jControI (Path) 3 Parietal Ctx 


0.0 


Control (Path) 2 Temporal Ctx 


. m . .. 


I 

i 


Control (Path) 4 Parietal Ctx 


15.1 



Table IC. Panel 4.1D 



Tissue Name 


]Rel. 
(Ep.(%) 
Ag5949, 
Run 

247850160 


Tissue Name 


Rel. 

Exp.(%) 
Ag5949, 
Run 

247850160 


Secondary Thl act 


0.0 


HUVECIL-lbeta 


0.0 


Secondary Th2 act 


0.0 


HUVEC 1FN gamma 


39.2 


Secondary Trl act 


0.0 


HUVEC TNF alpha + IFN gamma 


0.0 


Secondary Thl rest 


0.0 


HUVEC TNF alpha + IL4 


0.0 


Secondary Th2 rest 


0.0 


HUVEC 1L-1 1 


42.0 


Secondary Trl rest 


0.0 


Lung Microvascular EC none 


96.6 


Primary Thl act 


0.0 


Lung Microvascular EC TNFalpha 
+ IL-lbeta 


0.0 


Primary Th2 act 


0.0 


Microvascular Dermal EC none 


0.0 


Primary Trl act 

„. 


0.0 


Microvascular Dermal EC 
TNFalpha + IL-1 beta 


0.0 


Primary Thl rest 


0.0 


Bronchial epithelium TNFalpha + 
ILlbeta 


0.0 


Primary Th2 rest 


0.0 


Small airway epithelium none 


0.0 


Primary Trl rest j 


0.0 


Small airway epithelium TNFalpha 
+ IL-lbeta 


0.0 


CD45RA CD4 lymphocyte act jo.0 j 


Coronary artery SMC rest 


633 


CD45RO CD4 lymphocyte act 


0.0 


Coronary artery SMC TNFalpha + 
IL-lbeta 


24.1 


CD8 lymphocyte act jo.0 


Astrocytes rest 


0.0 


Secondary CD8 lymphocyte rest jO.O j Astrocytes TNFalpha + 1L-1 beta 


0.0 
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Secondary CD8 lymphocyte act 


0.0 


KU-812 (Basophil) rest 


0.0 


CD4 lymphocyte none 


0.0 


KU-812 (Basophil) 
PMA/ionomycin 


0.0 


2ryThl/Th2/Trl anti-CD95 
CH1I 


0.0 


CCDI 1 06 (Keratinocytes) none 


100.0 


\ AK rpllc rf»ct 
Lni\ CCIIb TCbl 


0 0 


CCD1 106 (Keratinocytes) 
TNFaipha + IL-1 beta 


29 3 


LAK cells IL-2 


0.0 


Liver cirrhosis 


0.0 


LAK cells IL-2+IL-12 


0.0 


NCI-H292 none 


0.0 


LAK cells 1L-2+IFN gamma 


0.0 


NCI-H292 IL-4 


17.7 


LAK cells IL-2+ 1L-18 


0.0 


NCI-H292 IL-9 


16.6 


LAK cells PMA/ionomycin 


0.0 


NCI-H292 IL-13 


38.7 


NK Cells IL-2 rest 


0.0 


NCI-H292 I FN gamma 


0.0 


Two Way MLR 3 day 


0.0 


HP A EC none 


0.0 


Two Way MLR 5 day 


0.0 


HPAEC TNF alpha + IL-1 beta 


77.9 


Two Way MLR 7 day 


0.0 


Lung fibroblast none 


23.8 


r dJvic rest 


n c\ 


Lung fibroblast TNF alpha + IL-1 
beta 


0 ft 


PBMC PWM 


0.0 


Lung fibroblast IL-4 


0.0 


PBMC PHA-L 


0.0 


Lung fibroblast IL-9 


24-5 


Ramos (B cell) none 


0.0 


Lung fibroblast IL-1 3 


0.0 


Ramos (B cell) ionomycin 


0.0 


Lung fibroblast IFN gamma 


74.2 


B lymphocytes PWM 


0.0 


Dermal fibroblast CCD 1070 rest 


21.9 


B lymphocytes CD40L and IL-4 


0.0 


Formal fihrrfchlact 1 ft 7ft TKIF 
L/CllTldl 1 lOIDDIdM V^V^JL/ 1 \J f\J I INF 

alpha 


27.9 


EOL-1 dbcAMP 


0.0 


Dermal fibroblast CCDI 070 IL-1 
beta 


0.0 


EOL-I dbcAMP 
PMA/ionomycin 


n n 


iycriTidi iiuruDidbi iriN gajiiiiid 




Dendritic cells none 


0.0 


Dermal fibroblast IL-4 


41.2 


Dendritic cells LPS 


0.0 

. : ™ 


Dermal Fibroblasts rest 


0.0 


Dendritic cells anti-CD40 


0.0 


Neutrophils TNFa+LPS 


0.0 


Monocytes rest 


0.0 


Neutrophils rest 


0.0 


Monocytes LPS 


0.0 


Colon 


0.0 


Macrophages rest 


0.0 


Lung 


0.0 


Macrophages LPS 


0.0 


Thymus 


0.0 


HUVEC none 


0.0 


Kidney 


35.6 


KUVEC starved 


27.9 







CNS_neurodegeneration_vLO Summary: Ag5949 This panel does not show 
differential expression of this gene in Alzheimer's disease. However, this profile shows this 
gene to be expressed at low levels in the brain. Therefore, therapeutic modulation of the 
expression or function of this gene may be useful in the treatment of neurological disorders, 
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such as Alzheimer's disease, Parkinson's disease, schizophrenia, multiple sclerosis, stroke 
and epilepsy. 

Panel 4.1D Summary: Ag5949 Expression in this panel is restricted to untreated 
lung microvascular endothelial cells, IFN gamma treated lung fibroblasts, untreated 
5 keratinocytes, untreated coronary artery smooth muscle cells, and TNF-a/ILl -b treated 
HPAECs. Thus, this gene product may be involved in inflammatory conditions of the lung, 
including asthma, allergy, emphysema, and COPD. 

J. NOV14 CG149303-01: Hepatocellular Carcinoma Autoantigen - Like protein. 

Expression of gene CGI 49303-01 was assessed using the primer-probe set Ag5631, 
1 0 described in Table JA. Results of the RTQ-PCR runs are shown in Tables JB, JC and JD. 
Table JA. Probe Name Ag5631 



Primers 


| Sequence 


jLength 


Start 
Position 


SEQ 
ID No 


Forward 


]5 ' - tgccagtgctgagatagagatt-3 1 


[22 


1006 


94 


Probe 


!tET-5 1 -attttcaaaggcctcacgcagcttct-3 ' -TAMRA 


eL— 1 


1032 


95 


Reverse 


\s 1 -ccgaagtgggtattaacagtca-3 ' 


)22 


1065 


J 6 



Table JB. CNS neurodegeneration vl.O 



1 

1 

Tissue Name 


jRel. 

]Exp.(%) 
Ug5631, 
Run 

246956912 


\ 

iissue Name 

i 

! 
1 

J ™" 


Rel. 

Exp.(%) 
Ag5631, 
Run 

246956912 


AD 1 Hippo 


7.5 


jControl (Path) 3 Temporal Ctx 


6.7 


AD 2 Hippo 


22.8 


jControl (Path) 4 Temporal Ctx 


49.7 


AD 3 Hippo 


0.0 


|AD 1 Occipital Ctx 


2.7 


AD 4 Hippo 


24.3 


iAD 2 Occipital Ctx (Missing) 


0.0 


AD 5 Hippo 


31.0 


jAD 3 Occipital Ctx 


0.0 


AD 6 Hippo 


37.6 


|AD 4 Occipital Ctx 


35.1 


Control 2 Hippo 


62.9 


JAD 5 Occipital Ctx 


27.2 


jControl 4 Hippo 


19.3 


jAD 6 Occipital Ctx 


• 1MB MB 1 II imiui mil 

9.0 


[Control (Path) 3 Hippo 


0.0 


jControl 1 Occipital Ctx 


12.9 


IaD 1 Temporal Ctx 


26.2 


jControl 2 Occipital Ctx 


63.7 


*AD 2 Temporal Ctx 


40.9 


JControl 3 Occipital Ctx j 


86.5 


AD 3 Temporal Ctx 1 


7.0 


jControl 4 Occipital Ctx 


21.6 


!AD 4 Temporal Ctx 


31.6 


•Control (Path) 1 Occipital Ctx 


42.0 


|AD 5 Inf Temporal Ctx 


49.7 


jControl (Path) 2 Occipital Ctx 


31.6 


IAD 5 Sup Temporal Ctx 


25.0 


jControl (Path) 3 Occipital Ctx 


0.0 


|AD 6 Inf Temporal Ctx 


46.3 


{Control (Path) 4 Occipital Ctx 


18.7 
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AD 6 Sup Temporal Ctx 


88.3 jContro) 1 Parietal Ctx 


13.8 


Control J Temporal Ctx 


1 5.3 'Control 2 Parietal Ctx 


35.6 


Control 2 Temporal Ctx 


34.6 jControl 3 Parietal Ctx 


57.8 


Control 3 Temporal Ctx 


100.0 (Control (Path) 1 Parietal Ctx 


49.3 


Control 3 Temporal Ctx 


29.7 jControl (Path) 2 Parietal Ctx 


41.5 


Control (Path) 1 Temporal Ctx 


66.9 |ControI (Path) 3 Parietal Ctx 


0.0 


Control (Path) 2 Temporal Ctx 


81.8 jControl (Path) 4 Parietal Ctx 


69.7 


Table JC. General screening panel vl.5 


Tissue Name 


Rel 

Exp.(%) 
Ag563J, 
Run 

245240923 


issue Name 


Rel. 

Exp.(%) 
Ag5631, 
Run 

245240923 


Adipose 


36.9 


Renal ca. TK-10 


4.6 


Melanoma* Hs688(A).T 


9.4 


Bladder 


38.7 


Melanoma* Hs688(B).T 


17.4 


Gastric ca. (liver met.) NC1-N87 


8.6 


Melanoma* MI4 


20.2 


Gastric ca. K.ATO 111 


16.6 


Melanoma* LOXIMVI 


57.0 


Colon ca. SW-948 


46.3 


Melanoma* SK-MEL-5 


88.9 


Colon ca. SW480 


3.7 


Squamous cell carcinoma SCC-4 


16.7 


Colon ca.* (SW480 met) SW620 |70.2 


Testis Pool 


1.3 


Colon ca. HT29 


[40.6 


Prostate ca.* (bone met) PC-3 


19.2 


Colon ca. HCT-116 


|19.5 


Prostate Pool 


con 

58.6 


Colon ca. CaCo-2 


116.0 


Placenta 


8.2 


Colon cancer tissue 


29.9 


Uterus Pool 


1 1 A 

1 1 .4 


Colon ca. SW11 16 


10.9 


uvarian ca. uvlako 




Colon ca. Colo-205 




uvarian ca. oK-uv-j 




Colon ca. SW-48 


9.9 


uvarian ca. uvlak-4 


1 1 *7 
11./ 


Colon Pool ; 


77.9 


Ovarian ra OVPAR-S 




Small Intestine Pool 


81.2 


Ovarian ca. IGROV-1 


100.0 


Stomach Pool 


8.6 


Ovarian ca. OVCAR-8 


47.0 


Bone Marrow Pool 


61.1 


Ovary 


20.3 


Fetal Heart 


76.8 


Breast ca. MCF-7 


6.9 


Heart Pool 


22.1 


Breast ca. MDA-MB-231 


14.1 


Lymph Node Pool 


11.1 


Breast ca. BT 549 


1.3 


Fetal Skeletal Muscle 


12.7 


Breast ca. T47D 


5.0 


Skeletal Muscle Pool 


28.9 


Breast ca. MDA-N 


70.7 


Spleen Pool 


75.8 


Breast Pool 


2.6 


Thymus Pool 


0.0 


Trachea 


37.1 


CNS cancer (glio/astro) U87-MG 


19.1 


Lung 


46.3 


CNS cancer (glio/astro) U- 1 1 8-MG ] 


10.4 


Fetal Lung 


8.7 


CNS cancer (neuro;met) SK-N-AS | 


67.8 


Lungca.NCI-N417 


8.8 


CNS cancer (astro) SF-539 j 


10.2 


Lungca. LX-I 


5.6 


CNS cancer (astro) SNB-75 j 


21.9 
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« V I 1 I 1 A f 

Lungca. NCI-H146 


14.6 


CNS cancer (gl io) SNB- 1 9 


9.0 


i _ puD "7*7 

Lung ca. SHr-77 


3.3 


CNS cancer (glio) SF-295 


o t\ 

8.9 


Lungca. A549 


6.3 


Brain (Amygdala) Pool 


66.9 


Lung ca. NCI-H526 


2.2 


Brain (cerebellum) 


32.1 


Lungca. NCI-H23 


6.2 


Brain (fetal) 


23.3 


Lung ca.NCI-H460 


7.0 


Brain (Hippocampus) Pool 


12.3 


Lung ca. HOP-62 


6.8 


Cerebral Cortex Pool 


£ £ £ 

65.5 


T vl/-'l 1 Ifn 

Lungca. NC1-H522 


5.0 


Brain (Substantia nigra) Pool 


15.2 


Liver 


4.3 


t*» * /*t*i i \ i 

Brain (Thalamus) Pool 


4.5 


Fetal Liver 


7.6 


Brain (whole) 


10.4 


Liver ca. HepG2 


1 1.5 


Spinal Cord Pool 


81.8 


Kidney Pool 


10.3 


Adrenal Gland 


43.2 


Fetal Kidney 


JZ. i 


Pituitary gland Pool \ 


j.y 


Renal ca. 786-0 


20.9 


Salivary Gland 


37.1 


Renal ca. A498 


20.4 


Thyroid (female) 


1.8 


Renal ca. ACHN 


2.7 


Pancreatic ca. CAPAN2 j 


64.2 


Renal ca. UO-3 1 


4.3 


Pancreas Poo! 


7.7 



Tabic JD. Panel 4.1D 



Tissue Name 


Rel. 
Ep.(%) 
Ag5631, 
Run 

246490837 


Tissue Name 


jRel. 
jExp.(%) 
Ag5631, 
Run 

246490837 


Secondary Th 1 act 


24.7 


HUVEC 1L-1 beta 


8.3 


Secondary Th2 act 


93.3 


HUVEC 1FN gamma 


25.5 


Secondary Trl act 


5.4 


HUVEC TNF alpha + IFN gamma 


7.5 


Secondary Th 1 rest 


0.0 


HUVEC TNF alpha + IL4 


0.0 


Secondary Th2 rest 


0.0 


HUVEC IL-11 


16.4 


Secondary Trl rest 


0.0 


Lung Microvascular EC none 


46.0 


Primary Thl act 


0.0 


Lung Microvascular EC TNFalpha 
+ IL-1beta 


1.4 


Primary Th2 act 


34.6 


Microvascular Dermal EC none 


3.0 


Primary Trl act 


26.6 


Microvascular Dermal EC 
TNFalpha + 1L-1 beta 


0.0 


Primary Thl rest 


0.0 

i 


Bronchial epithelium TNFalpha + 
ILlbeta 


14.5 


Primary Th2 rest 


0.0 


Small airway epithelium none 


12.6 


Primary Trl rest 


3.4 


Small airway epithelium TNFalpha 
+ 1L-Ibeta 


23.2 


CD45RA CD4 lymphocyte act 


8.6 


Coronary artery SMC rest 


14.0 


CD45RO CD4 lymphocyte act 


88.3 


Coronary artery SMC TNFalpha + 
JL-lbeta 


13.9 


CD8 lymphocyte act 


0.0 


Astrocytes rest j 


0.0 ! 


Secondary CD8 lymphocyte rest 


16.0 


Astrocytes TNFalpha + I L- 1 beta j 


1.2 
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Secondary CD8 lymphocyte act 


0.0 


KU-8 12 (Basophil) rest 


31.4 


CD4 lymphocyte none 


0.0 


KU-8 12 (Basophil) 
PMA/ionomycin 


oU.J 


2ryThl/Th2/Trl anti-CD95 
CH11 


9.8 


CCD1 106 (Keratinocytes) none 


12.1 


LAK cells rest 


12.6 


CCD1 106 (Keratinocytes) 
TNFalpha + 1L- 1 beta 


15.0 


LAK cells IL-2 


2.8 


Liver cirrhosis 


4.5 


LAK cells IL-2+IL-12 


0.0 


NCI-H292 none 


£ C. 

o.y 


LAK cells IL-2+IFN gamma 


4.0 


NCI-H292 IL-4 


o.Z 


LAK cells 1L-2+ IL-1 8 


3.4 


NCI-H292 IL-9 


35.1 


LAK cells PMA/ionomycin 


24.0 


NCI-H292 1L-13 


17.8 


NK Cells IL-2 rest 


56.6 


NC1-H292 I FN gamma 


10.5 


Two Way MLR 3 day 


7.9 


HPAEC none 


7.9 


Two Way MLR 5 day 


1.2 


HPAEC TNF alpha + IL-1 beta 


18.7 


Two Way MLR 7 day 


15.3 


Lung fibroblast none 


22.2 


PBMC rest 


0.0 


Lung fibroblast TNF alpha + IL-1 
beta 


16.7 

■ .. .... ., 


PBMC PWM 


] 1.0 


Lung fibroblast IL-4 


9.2 


PBMC PHA-L 


7.4 


Lung fibroblast IL-9 


11.8 


Ramos (B cell) none 


3.0 


Lung fibroblast IL-13 


4.5 


Ramos (B cell) ionomycin 


22.8 


Lung fibroblast IFN gamma 


18.4 


B lymphocytes PWM 


11.8 


Dermal fibroblast CCD1070 rest 


29.5 


B lymphocytes CD40L and IL-4 


54.0 


Dermal fibroblast CCD 1070 TNF 
alpha 


100.0 


FOI -1 HhrAMP 


20 S 


Dermal fibroblast CCD 1070 IL-1 
beta 


27.7 


EOL-1 dbcAMP 
PMA/ionomycin 


8.9 


Dermal fibroblast IFN gamma 


14.9 


Dendritic cells none 


2.6 


Dermal fibroblast IL-4 


C H A 

57.4 


Dendritic cells LPS 


0.0 


Dermal Fibroblasts rest 


12.7 


Dendntic cells anti-CD40 


0.0 


Neutrophils TNFa+LPS 


14.2 


Monocytes rest 


3.6 


Neutrophils rest 


49.0 


K A A. mm 4nc 1 DO 

Monocytes Lro 




colon 


n n 


Macrophages rest 


5.1 


Lung 


0.0 


Macrophages LPS 


3.7 


Thymus 


0£_ __ 
23.6 


HUVEC none 


8.9 


Kidney 


HUVEC starved 


13.0 







CNS_neurodegeneration_vl.O Summary: Ag5631 Low expression of this gene is 
seen in temporal cortex of a control patient (CT=34.7). Therefore, therapeutic modulation 
of this gene may be useful in treatment of neurological disorders. 

General_screening_panel_vl.5 Summary: Ag5631 Highest expression of this 
gene is detected in ovarian cancer IGROV-1 cell line (CT=32.8). Moderate to low levels of 
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expression of this gene is also seen in number of cancer cell lines derived from pancreatic, 
colon, ovarian, melanoma and brain cancers. Thus, expression of this gene could be used as 
a marker to detect the presence of these cancers. Furthermore, therapeutic modulation of 
the expression or function of this gene may be effective in the treatment of pancreatic, 
5 colon, ovarian, melanoma and brain cancers. 

Among tissues with metabolic or endocrine function, this gene is expressed at 
moderate to low levels in adipose, adrenal gland, skeletal muscle, fetal heart, and the 
gastrointestinal tract. Therefore, therapeutic modulation of the activity of this gene may 
prove useful in the treatment of endocrine/metabolically related diseases, such as obesity 
10 and diabetes. 

In addition, this gene is expressed at low levels in amygdala, cerebellum, cerebral 
cortex, and spinal cord. Therefore, therapeutic modulation of this gene product may be 
useful in the treatment of central nervous system disorders such as Alzheimer's disease, 
Parkinson's disease, epilepsy, multiple sclerosis, schizophrenia and depression. 

15 Panel 4.1D Summary: Ag5631 Highest expression of this gene is detected in TNF 

alpha treated dermal fibroblasts (CT=33.3). Low levels of expression of this gene is also 
seen in IL-4 activated dermal fibroblasts, resting neutrophils, basophils, lung microvascular 
endothelial cells, LPS activated monocytes, CD40L and IL-4 activated B lymphocytes, 
resting IL-2 treated NK cells, activated primary and secondary Th2 cells and activated 

20 memory T cells (CD45RO CD4 lymphocyte). Therefore, therapeutic modulation of this 
gene product may ameliorate symptoms/conditions associated with autoimmune and 
inflammatory disorders including asthma, allergies, inflammatory bowel disease, lupus 
erythematosus, psoriasis, rheumatoid arthritis, and osteoarthritis. 

K. NOV15 CG149312-01: Hematopoietic stem/progenitor cells protein MDS029 - Like 
25 protein. 



Expression of gene CG149312-01 was assessed using the primer-probe set Ag5846, 
described in Table KA. 

Table KA. Probe Name Ag5846 



Primers 


js ' -atgggtctcacacaaaacaca-3 1 


Length 


Start 
Position 


jSEQ 
IIP No 


Forward 




> , 


260 


197 


Probe 


|TET-5' - tgtcccacgttgactccagtctcttc-3 ' -TAMRA 


|26 


283 


|98 


Reverse 


J5 ' -ctccagtctcttcgttgtgttt-3 • 


j22 _ 


274 


!?? . . 



30 — — 
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L. NOV16 CG150951-02: TRAP-delta protein-like protein. 

Expression of gene CGI 5095 1-02 was assessed using the primer-probe set Ag6940, 
described in Table LA. Results of the RTQ-PCR runs are shown in Table LB. Please note 
that this sequence represents a full-length physical clone. 

Table LA. Probe Name Ag6940 



Primers 




Length 


jstart 
{Position 


SEQ 
ID No 


Forward 


5 1 -gagatctccctgacatgcaa-3 ' 


20 


1315 


100 


Probe 


TET-5 1 -ctccaggacacctggaccctgttc-3 • -TAMRA 


24 


]335 


101 


Reverse 


5 • -ctcgtcgaagaatctaacctcatag-3 1 


25 


1389 


102 



Table LB. General screening panel vl.6 



Tissue Name 


Rel. 

Exp.(%) 
Ag6940, 
Run 

278700428 


issue Name 


Rel. 

Exp.(%) 
Ag6940, 
Run 

1278700428 




0.0 


Renal ca.TK- 10 


12.6 


Melanoma* Hs688f A) T 


1.5 


Bladder 


3.1 


Melanoma* Hs688(B).T 


7.5 


Gastric ca. (liver met.) NCI-N87 


1.3 


Melanoma* M14 


6.3 


Gastric ca. KATO III 


2979 


Melanoma* LOXIMVI 


9.7 j 


Colon ca. SW-948 


0.7 


Melanoma* SK-MEL-5 


0.8 


Colon ca. SW480 


33.4 


Squamous cell carcinoma SCC-4 


100.0 


Colon ca.* (SW480 met) SW620 


1.9 


Testis Pool 


0.0 


Colon ca. HT29 


IS. - 


Prostate ca.* (bone met) PC-3 


7.0 


Colon ca.HCT-1 16 


9.7 


Prostate Pool 


0.0 


Colon ca. CaCo-2 }8.l 


Placenta 


0.0 


Colon cancer tissue : 


0.0 


Uterus Pool 


2.9 


Colon ca. SW1116 


0.8 


Ovarian ca. OVCAR-3 


10.6 


Colon ca. Colo-205 


0.0 


Ovarian ca. SK-OV-3 


9.7 


Colon ca. SW-48 


0.0 


Ovarian ca. OVCAR-4 


7.3 


Colon Pool 


0.0 


Ovarian ca. OVCAR-5 


0.0 


Small Intestine Pool 


0.0 


Ovarian ca. 1GROV-1 


6.6 


Stomach Pool 


0.0 


Ovarian ca. OVCAR-8 


0.0 


Bone Marrow Pool 


2.0 


Ovary 


0.0 


Fetal Heart ' 


0.0 


Breast ca. MCF-7 


14.1 


Heart Pool 


0.0 


Breast ca. MDA-MB-23 1 


8.2 


Lymph Node Pool , 


1.2 


Breast ca. BT 549 


22.1 


Fetal Skeletal Muscle 


0.0 


Breast ca. T47D 


0.0 


Skeletal Muscle Pool 


2.1 


Breast ca. MDA-N 


14.4 


Spleen Pool 


6.0 
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Breast Pool 


0.0 


Thymus Pool 


A A 
4.U 


Trachea 


0.0 


CNS cancer (glio/astro) Uo7-JvlO 




Lung 


0.0 


CNS cancer (glio/astro) U-l I o-Mu 


Q A 

8.4 


Fetal Lung 


0.0 


CNb cancer (neuro;met) oK-N-Ao 


A A 

u.u 


Lung ca.NCI-N417_ 


19.5 


CNS cancer (astro) SF-539 


1 O 1 

18.3 


Lungca. LX-1 


0.0 


CNS cancer (astro) SNB-75 


5.1 


Lungca. NCI-H146 


9.9 


CNS cancer (glio) SNB- 19 


1 A 

3.0 


Lung ca. SHP-77 


14.6 


CNS cancer (glio) SF-295 


a a 

0.0 


Lung ca. A549 


4.0 


Brain (Amygdala) Pool 


A a 

0.0 


Lung ca. NCI-H526 


6.8 


Brain (cerebellum) 


A A 

0.0 


Lung ca. NCI-H23 


80.1 jBrain (fetal) 


A C 

0.5 


Lungca. NCI-H460 


0.0 


Brain (Hippocampus) Pool 


0.0 


Lung ca. HOP-62 


0.0 


Cerebral Cortex Pool 


0.0 


Lung ca. NCI-H522 


0.0 


Brain (Substantia nigra) Pool 


0.0 


Liver 


0.0 


Brain (Thalamus) Pool 


0.0 


Fetal Liver 


0.0 


Brain (whole) 


0.0 


Liver ca. HepG2 


0.0 


Spinal Cord Pool 


0.0 


Kidney Pool 


1.3 


Adrenal Gland 


0.0 


Fetal Kidney 


0.8 


Pituitary gland Pool 


A A 

u.u 


Renal ca. 786-0 


4.2 


Salivary Gland 


0.0 


Renal ca. A498 


0.9 


Thyroid (female) 


0.0 


Renal ca. ACHN 


0.0 


Pancreatic ca. CAPAN2 


5.7 


Renal ca. UO-31 


1.2 


Pancreas Pool 


1.6 



General_screening_panel_vl.6 Summary: Ag6940 Highest expression of this 
gene is detected in squamous cell carcinoma SCC-4 cell line (CT=32). In addition, 
moderate to low levels of expression of this gene is seen mainly in number of cancer cell 
5 lines derived from lung, gastric, colon and brain cancers. Therefore, expression of this gene 
may be used as diagnostic marker to detect the presence of squamous cell carcinoma, lung, 
gastric, colon, and brain cancer. Furthermore, therapeutic modulation of this gene or its 
protein product may be useful in the treatment of these cancers. 

1 0 M. NOV20 CG59323-02 and CG59323-03: TPS3BP2: tumor protein p53-binding 
protein (ASSP) -like protein. 

Expression of gene CG59323-02 and CG59323-03 was assessed using the 
primer-probe set Ag6327, described in Table MA. Results of the RTQ-PCR runs are shown 
in Tables MB, MC, MD and ME. 
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Table MA. Probe Name Ag6327 



Primers 




Length 


Start 
Position 


SEQ ID 
No 


Forward 


5 1 -atgaggt tgatgacccaagc- 3 1 




20 


2897 


103 


Probe 


TET-5 1 -tgcccaatgatgaaggcatcacg-3 ' 


-TAMRA 


23 


2918 


104 


Reverse 


5 ' -acacacagcattgtgaagagc-3 1 


21 


2941 


105 



Table MB. CNS neurodegeneration vl.O 



Tissue Name 


iRel. 
Exp.(%) 
Ag6327, 
Run 

259045579 , 


issue Name 

_ _ _ 


Rel. 

Exp.(%) 
Ag6327, 
Kun 

259045579 


AD 1 Hippo 


11.7 


Control (Path) 3 Temporal Ctx 


53.6 


AD 2 Hippo 


88.9 jControl (Path) 4 Temporal Ctx 


23.2 


AD 3 Hippo j4.4 JAD 1 Occipital Ctx 


14.8 


AD 4 Hippo 


25.9 ]AD 2 Occipital Ctx (Missing) 


0.0 


AD 5 hippo 


35.8 


AD 3 Occipital Ctx 


6.0 


AD 6 Hippo !48 : 0 


AD 4 Occipital Ctx 


48.3 


Control 2 Hippo 


19.9 


AD 5 Occipital Ctx 


24.5 


Control 4 Hippo 


1 7.7 ;AD 6 Occipital Ctx 


17.9 


Control (Path) 3 Hippo 


52.9 jControl 1 Occipital Ctx 


4.6 


AD 1 Temporal Ctx 


17.4 


Control 2 Occipital Ctx 


22.1 


AD 2 Temporal Ctx j 100.0 jControl 3 Occipital Ctx 


18.0 


AD 3 Temporal Ctx 


5.4 jControl 4 Occipital Ctx 


8.6 


AD 4 Temporal Ctx 


65.5 JControl 0^th)^l_Occipital Ctx 


43.2 


AD 5 lnf Temporal Ctx 


44.4 jControl (Path) 2 Occipital Ctx 


6.6 


AD 5 SupTemporal Ctx 


38.4 iControl (Path) 3 Occipital Ctx 


35.4 


AD 6 lnf Temporal Ctx 


55.5 jControl (Path) 4 Occipital Ctx 


8.0 


AD 6 Sup Temporal Ctx 


64.2 jControl 1 Parietal Ctx 


10.8 


Control 1 Temporal Ctx 


12.9 


Control 2 Parietal Ctx 


39.8 


Control 2 Temporal Ctx 


27.4 


Control 3 Parietal Ctx 


12.4 


Control 3 Temporal Ctx ; 


18.6 


Control (Path) 1 Parietal Ctx 


35.1 


Control 4 Temporal Ctx j 1 0.9 


Control (Path) 2 Parietal Ctx 


14.8 


Control (Path) 1 Temporal Ctx \4 } 2 


Control (Path) 3 Parietal Ctx 


43.5 


Control (Path) 2 Temporal Ctx |28.5 


Control (Path) 4 Parietal Ctx 


20.6 



Table MC. General screening panel vl.5 



) 

Tissue Name 

i 


ReL j 
Exp.(%) j 
Ag6327, jissue Name 
Run j 
259139893 j 


Rel. 

Exp.(%) 
Ag6327, 
Run 

259139893 


Adipose 


16.7 jRenalca.TK-10 


100.0 
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Melanoma* Hs688(A).T 


[12.1 


[Bladder 


14.1 


Melanoma* Hs688(B).T 


1 1 5.0 


Gastric ca. (liver met.) NC1-N87 


29.9 


* A 1 * K A 1 A 

Melanoma* M14 


Lit ^\ 

|43.2 


Gastric ca. KA IO III 


AC A 

45.4 


Melanoma* LOXIMVI 


\22A 


f-y 1 C\l/ fi/1 O 

Colon ca. a W-y48 


O ft 

2.9 


Melanoma* SK-MEL-5 


1 1 7.2 


Colon ca. SW480 


1 a a 

19.9 


Squamous cell carcinoma SCC-4 


1 O A 

|18.4 


Colon ca.* (SW480 met) SW620 


16.0 


Testis Pool 


i 1 n 

[1 1.0 


Colon ca. H 1 29 


5.6 


Prostate ca.* (bone met) PC-3 


|21.2 


Colon ca. HCT-1 16 


19.6 


Prostate Pool 


|6.6 


Colon ca. CaCo-2 


ll. I 


Placenta 


h c 

|2-5 _ _ 


Colon cancer tissue 


9.4 


Uterus Pool 


|5.3 


Colon ca. SW1 1 16 


3.2 


A**± P A^~\ \ W f*^ * »f* ^ 

Ovanan ca. OVCAR-3 


[8.8 


Colon ca. CoIo-205 


3.2 


Ovarian ca. SK-OV-3 


[25.3 


Colon ca. SW-48 


5.0 


Ovarian ca. OVCAR-4 


36.3 


Colon Pool 


8.8 


Ovarian ca. OVCAR-5 


23.2 


Small Intestine Pool 


7.1 


Ovarian ca. IGROV-1 


14.7 


Stomach Pool 


7.7 


Ovarian ca. OVCAR-8 


0.6 


Bone Marrow Pool 


3.6 


Ovary 


12.7 


[Fetal Heart 


8.8 


Breast ca. MCF-7 


20.9 


Heart Pool 


3.8 


Breast ca. MDA-MB-231 


16.4 


Lymph Node Pool 


8.4 


Breast ca. BT 549 


40.1 


Fetal Skeletal Muscle 


4.9 


Breast ca. T47D 


6-8 


Skeletal Muscle Pool 


18.7 


Breast ca. MDA-N 


5.8 


Spleen Pool 


7.0 


Breast Pool 


11.3 


Thymus Pool 


8.2 


Trachea 


8.8 jCNS cancer (glio/astro) U87-MG 


7.5 


Lung 


2.5 


CNS cancer (glio/astro) U-l 18-MG 


1 7.7 


Fetal Lung 


69.7 


CNS cancer (neuro;met) SK-N-AS 


36.6 


Lungca. NCI-N4I7 


3.7 


CNS cancer (astro) SF-539 


5.8 


Lungca. LX-1 


15.5 


CNS cancer (astro) SNB-75 


27.5 


Lungca. NC1-H146 


48.3 


CNS cancer (glio) SNB- 19 


14.8 


Lung ca. SHP-77 


24.1 


CNS cancer (glio) SF-295 


33.2 


Lung ca. A549 


13.8 


Brain (Amygdala) Pool 


too 

13. 8 


Lung ca. NCI-H526 


3.8 


Brain (cerebellum) 


50.0 


Lung ca. NCI-H23 


20.0 


Brain (fetal) 


1 A O 

14.8 


Lung ca. NCI-H460 


18.9 


Brain (Hippocampus) Pool 


14.8 


Lung ca. HOP-62 


26.8 


Cerebral Cortex Pool 


A 1 c 

21.5 


Lungca. NCI-H522 


28.9 


Brain (Substantia nigra) Pool 


15.7 


Liver 


0.6 


Brain (Thalamus) Pool 


26.6 


'Fetal Liver 


25.0 


Brain (whole) 


25.3 


Liver ca. HepG2 


8.4 ; 


Spinal Cord Pool 


1 JM 


: Kidney Pool 


5.0 


Adrenal Gland 


6.5 


iFetal Kidney 


27.7 


Pituitary gland Pool 


16 


fcenal ca. 786-0 


54./ J 


Salivary Gland 


2.1 


:Renal ca. A498 


19.1 


Thyroid (female) 


13.1 
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Renal ca. ACHN 


20.3 


Pancreatic ca. CAPAN2 


19.2 


Renal ca. UO-31 


35.4 


(Pancreas Pool 


11.6 



Table MP. Panel 4.1D 



Tissue Name 


Rel. 

Exp.O 

Ag6327, 

Run 

259181431 


Tissue Name 


Rel. 

Exp.(%) 
Ag6327, 
Run 

259181431 


Secondary Th 1 act 


1 1 .7 


KUVEC IL-lbeta 


9.8 


Secondary Th2 act 


20.6 


HUVEC I FN gamma 


8.7 


Secondary Trl act 


3.1 


HUVEC TNF alpha + I FN gamma 


1.6 


Secondary Thl rest 


0.0 


HUVEC TNF alpha + IL4 


1.2 


Secondary Th2 rest 


0.2 


HUVEC IL-1 1 


4.1 


Second arv Trl rest 


0.0 


Lune Microvascular EC none 


95 


Primary Thl act 


0.1 


Lune Microvascular EC TNFalnha 
+ IL-lbeta 


2.9 


Primarv Th? art 

I 1 1111(11 J 1 Ci\*\ 


14.6 


Microvascular Dermal FC none 


0.8 


Primary Trl act 


11.0 


Microvascular Dermal FC 
TNFalpha* IL-lbeta 


3.5 


Primary Thl rest 


0.3 


Bronchial epithelium TNFalpha + 
ILIbeta 


A O 

4.8 


Primary Th2 rest 

— J 


0.5 


Small airway epithelium none 


2.1 


Primary Trl rest 


0.3 


Small airway epithelium TNFalpha 
+ IL-lbeta 


8.3 


CD45RA CD4 lymphocyte act~^ 


~\6A 


Coronary artery SMC rest 


6.0 


CD45RO CD4 lymphocyte act 


19.8 


Coronary artery SMC TNFalpha + 
IL-lbeta 


10.0 


CD8 lymphocyte act 


1,9 


Astrocytes rest 


1.3 


Secondary CD8 lymphocyte rest 


8.0 


Astrocytes TNFalpha + IL-lbeta 


1.4 


Secondary CD 8 lymphocyte act 


0.5 


KU-812 (Basophil) rest 


31.9 


CD4 lymphocyte none 


0.4 


KU-812 (Basophil) 
PMA/ionomycin 




2ryThl/Th2/Trl anti-CD95 j 
CH11 


0.6 


CCD 1 106 (Keratinocytes) none 


5.9 


LAK cells rest 


10.9 


CCD1 1 06 (Keratinocytes) 

TNFalnha + l( -lheta 

1 J > 1 a I Lf 1 let 1 IL 1 l/vlfl 


14.9 


LAK cells IL-2 




Liver cirrhosis 


4.5 j 


LAK cells IL-2+IL-12 


n 

0.4 i 


NCI-H292 none 


8.2 


LAK cells IL-2+1FN gamma \ 


3.9 | 


NCI-H292 1L-4 


7.1 


LAK cells IL-2+ IL-1 8 Jl.4 


NCI-H292 IL-9 


11.0 


LAK cells PM A/ionomycin jl 00.0 


NC1-H292 1L-I3 


13.1 


NK Cells IL-2 rest jl6.0 


NCI-H292 1FN gamma 


5.5 


Two Way MLR 3 day j3.6 


HP A EC none 


2.0 


Two Way MLR 5 day j0.4 


HPAEC TNF alpha + IL-1 beta 


10.6 


Two Way MLR 7 day j2.0 


Lung fibroblast none 


7.7 
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PBMC rest 


< — 1 

0.6 


Lung fibroblast TNF alpha + IL-1 
beta 


9.3 


PBMC PWM 


3.7 


Lung fibroblast IL-4 


4.8 


PBMC PHA-L 


2.1 


Lung fibroblast IL-9 


8.3 


Ramos (B ceil) none 


1.3 


Lung fibroblast IL-1 3 


0.7 


Ramos (B cell) ionomycin 


7.7 


Lung fibroblast IFN gamma 


9.0 


B lymphocytes PWM 


5.9 


Dermal fibroblast CCD 1070 rest 


9.5 


B lymphocytes CD40L and IL-4 


9.6 


Dermal fibroblast CCD1070 TNF 
alpha 


19.2 


FOI -1 dhcAMP 


10 4 


Dermal fibroblast CCD 1 070 IL-1 
beta 


14.8 


EOL-1 dbcAMP 
PMA/ionomycin 


1.2 


Dermal fibroblast IFN gamma 


4.1 


Dendritic cells none 


15.2 


Dermal fibroblast IL-4 ]9.4 


Dendritic cells LPS 


4.5 


Dermal Fibroblasts rest |3.7 


Dendritic cells anti-CD40 


3.1 


Neutrophils TNFa+LPS ~lTo.5 


Monocytes rest 


0.5 


Neutrophils rest |3.3 


Monocytes LPS 


36.9 i 

. - 


Colon 


0.6 

0.7~" 


Macrophages rest jS.I 


Lung ; 


Macrophages LPS £.8 


Thymus 


0.9 


HUVEC none j5.6 


Kidney 15. 1 


HUVEC starved ]6.5 


" " j 



Table ME. Panel CNS 1.1 



iRel. 

jExp.(%) 

Tissue Name ]Ag6327, 

jRun 

1259229795 


1 ]Rel. 

| ]Exp.(%) 

'Tissue Name iAg6327, 

! iRun 

[ J259229795 


Cing Gyr Depression? jll.6 JBA17 PSP2 |6.3 


Cing Gyr Depression 


10.0 ]BAI7PSP |25.0 


Cing Gyr PSP2 


5.2 


BA17 Huntington's2 


8.7 


Cing GyrPSP 


19.3 


BA 17 Huntington's 


12.2 


Cing Gyr Huntington's2 


13.9 


BA17Parkinson's2 


iST— 


Cing Gyr Huntington's 


40.9 


BA17 Parkinson's 


43.2 


Cing Gyr Parkinson's2 


19.9 _J 


BA17 Alzheimer's2 


1.7 


Cing Gyr Parkinson's 


64.2 


BA17Control2 


13.1 


Cing Gyr Alzheimer's2 


4.5 JBA 17 Control 


24.0 _ 

11.™" 


Cing Gyr Alzheimer's 


26.1 TbA9 Depression^ 


Cing Gyr Control 


9.3 |BA9 Depression 


6.0 


Cing Gyr Control 


47.6 |BA9PSP2 jl.6 


Temp Pole Depression2 , 


9.9 jBA9PSP jl0.7 


Temp Pole PSP2 


3.5 ;BA9 Huntington's2 !l7.6 


Temp Pole PSP 


5.3 ]BA9 Huntington's G6.6 


Temp Pole Huntington's 


13.2 jBA9 Parkinson's2 )28.7 
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Temp Pole Parkinson's2 


J11.0 


|BA9 Parkinson's 


[54.0 


Temp Pole Parkinson's 


i 4, -5 


jBA9 Alzheimer's^ 


[5-1 


Temp Pole Alzheimer's2 


|5.8 


jBA9 Alzheimer's 


[5.6 


Temp Pole Alzheimer's 


13-2 


]BA9 Contro!2 


[29.3 


Temp Pole Control2 


|29.7 


]BA9 Control 




Temp Pole Control 




!BA7 Depression 


11.0 


Glob Palladus Depression 


17-1 


iBA7 PSP2 


20.4 


Glob Palladus PSP2 


j5-4 


|BA7 PSP 


[47.0 


Glob Palladus PSP 


j6.5 


]BA7 Huntington's2 


136.9 


Glob Palladus Parkinson's2 


_ J 10.7 


|BA7 Huntington's 


)36.1 

' . . 


Glob Palladus Parkinson's 


(lOO.O 


jBA7 Parkinson's2 


11.3 


Glob Palladus Alzheimer^ 


18.3 


]BA7 Parkinson's 


25.3 . 


Glob Palladus Alzheimer's 


f 1 7.0 


lBA7 Alzheimer's2 


[4.5 


Glob Palladus Control2 


j8.1 


|BA7 Control _j9.0 


Glob Palladus Control 


jl7.7 


|BA7 Control 


16.0 


Sub Nigra Depression2 


j5-5 


]BA4 Depression2 


4.7 


Sub Nigra Depression 


17-1 


3BA4 Depression 


15.2 


Sub Nigra PSP2 


12-6 


3BA4 PSP2 


12.9 


Sub Nigra Huntington's2 


U8.8 


SBA4 PSP 


9.5 
.... 


Sub Nigra Huntington's 


J39.8 


jBA4 Huntington's2 


5.2 


Sub Nigra Parkinson's2 


]4I.5 


jBA4 Huntington's 


19.5 


Sub Nigra Alzheimer's2 


\6.4 


|BA4 Parkinson's2 


14.5 


Sub Nigra Control2 


|19.6 


]BA4 Parkinson's 


58.6 


Sub Nigra Control 


(43.5 


|BA4 Alzheimer's2 


2.5 


B A 1 7 Depression2 


jio.2 


jBA4 ControI2 


10.8 _ 


BA17 Depression 


~~]ll.2 


lBA4 Control 


12/7 



CNS_neurodegeneration_vl.O Summary: Ag6327 This panel confirms the 
expression of this gene at low levels in the brain in an independent group of individuals. 
This gene is found to be slightly upregulated in the temporal cortex of Alzheimer's disease 
patients. Therefore, therapeutic modulation of the expression or function of this gene may 
decrease neuronal death and be of use in the treatment of this disease. 

General_screening_panel_vl.5 Summary: Ag6327 Highest expression of this 
gene is detected in a renal cancer TK-10 cell line (CT=28.9). Moderate levels of expression 
of this gene is also seen in cluster of cancer cell lines derived from pancreatic, gastric, 
colon, lung, liver, renal, breast, ovarian, prostate, squamous cell carcinoma, melanoma and 
brain cancers. Thus, expression of this gene could be used as a marker to detect the 
presence of these cancers. Furthermore, therapeutic modulation of the expression or 
function of this gene may be effective in the treatment of pancreatic, gastric, colon, lung. 
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liver, renal, breast, ovarian, prostate, squamous cell carcinoma, melanoma and brain 
cancers. 

Among tissues with metabolic or endocrine function, this gene is expressed at 
moderate to low levels in pancreas, adipose, adrenal gland, thyroid, pituitary gland, skeletal 
5 muscle, heart, fetal liver and the gastrointestinal tract. Therefore, therapeutic modulation of 
the activity of this gene may prove useful in the treatment of endocrine/metabolically 
related diseases, such as obesity and diabetes. 

In addition, this gene is expressed at moderate levels in all regions of the central 
nervous system examined, including amygdala, hippocampus, substantia nigra, thalamus, 
10 cerebellum, cerebral cortex, and spinal cord. Therefore, therapeutic modulation of this gene 
product may be useful in the treatment of central nervous system disorders such as 
Alzheimer's disease, Parkinson's disease, epilepsy, multiple sclerosis, schizophrenia and 
depression. 

Interestingly, this gene is expressed at much higher levels in fetal (CTs=29-31) 

1 5 when compared to adult lung and liver (CT=34-36). This observation suggests that 
expression of this gene can be used to distinguish fetal from adult lung and liver. In 
addition, the relative overexpression of this gene in fetal tissue suggests that the protein 
product may enhance lung and liver growth or development in the fetus and thus may also 
act in a regenerative capacity in the adult. Therefore, therapeutic modulation of the protein 

20 encoded by this gene could be useful in treatment of lung and liver related diseases. 

Panel 4.1D Summary: Ag6327 Highest expression of this gene is detected in 
PMA/ionomycin treated LAK cells (CT=27.8). Lower levels of expression of this gene is 
also seen in resting and cytokine treated LAK cells. These cells are involved in tumor 
immunology and cell clearance of virally and bacterial infected cells as well as tumors. 

25 Therefore, modulation of the function of the protein encoded by this gene through the 

application of a small molecule drug or antibody may alter the functions of these cells and 
lead to improvement of symptoms associated with these conditions. 

Moderate to low levels of this gene is also seen in activated polarized, memory and 
naive T cells, IL-2 treated NK cells, two way MLR, activated PBMC cells, Ramos B cells, 

30 B lymphocytes, eosinophils, dendritic cells, activated monocytes, macrophages, endothelial 
cells, bronchial and small airway epithelium, mucoepidermoid cells, astrocytes, basophils, 
keratinocytes, lung and dermal fibroblasts, neutrophils and normal tissues represented by 
lung, thymus and kidney. Therefore, therapeutic modulation of this gene product may 
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ameliorate symptoms/conditions associated with autoimmune and inflammatory disorders 
including asthma, allergies, inflammatory bowel disease, lupus erythematosus, psoriasis, 
rheumatoid arthritis, and osteoarthritis. 

Panel CNS_1.1 Summary: This panel confirms the expression of this gene at low 
5 levels in the brains of an independent group of individuals. Please see Panel 1 .5 for a 
discussion of the potential utility of this gene in treatment of central nervous system 
disorders. 

Example D: Identification of Single Nucleotide Polymorphisms in NOVX nucleic acid 
10 sequences 

Variant sequences are also included in this application. A variant sequence can 
include a single nucleotide polymorphism (SNP). A SNP can, in some instances, be 
referred to as a "cSNP" to denote that the nucleotide sequence containing the SNP 
originates as a cDNA. A SNP can arise in several ways. For example, a SNP may be due to 

15 a substitution of one nucleotide for another at the polymorphic site. Such a substitution can 
be either a transition or a transversion. A SNP can also arise from a deletion of a 
nucleotide or an insertion of a nucleotide, relative to a reference allele. In this case, the 
polymorphic site is a site at which one allele bears a gap with respect to a particular 
nucleotide in another allele. SNPs occurring within genes may result in an alteration of the 

20 amino acid encoded by the gene at the position of the SNP. Intragenic SNPs may also be 
silent, when a codon including a SNP encodes the same amino acid as a result of the 
redundancy of the genetic code. SNPs occurring outside the region of a gene, or in an 
intron within a gene, do not result in changes in any amino acid sequence of a protein but 
may result in altered regulation of the expression pattern. Examples include alteration in 

25 temporal expression, physiological response regulation, cell type expression regulation, 
intensity of expression, and stability of transcribed message. 

SeqCalling assemblies produced by the exon linking process were selected and 
extended using the following criteria. Genomic clones having regions with 98% identity to 
all or part of the initial or extended sequence were identified by BLASTN searches using 

30 the relevant sequence to query human genomic databases. The genomic clones that 

resulted were selected for further analysis because this identity indicates that these clones 
contain the genomic locus for these SeqCalling assemblies. These sequences were 
analyzed for putative coding regions as well as for similarity to the known DNA and 
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protein sequences. Programs used for these analyses include Grail, Genscan, BLAST, 
HMMER, FASTA, Hybrid and other relevant programs. 

Some additional genomic regions may have also been identified because selected 
SeqCalling assemblies map to those regions. Such SeqCalling sequences may have 
5 overlapped with regions defined by homology or exon prediction. They may also be 
included because the location of the fragment was in the vicinity of genomic regions 
identified by similarity or exon prediction that had been included in the original predicted 
sequence. The sequence so identified was manually assembled and then may have been 
extended using one or more additional sequences taken from CuraGen Corporation's human 

10 SeqCalling database. SeqCalling fragments suitable for inclusion were identified by the 
CuraTools™ program SeqExtend or by identifying SeqCalling fragments mapping to the 
appropriate regions of the genomic clones analyzed. 

The regions defined by the procedures described above were then manually 
integrated and corrected for apparent inconsistencies that may have arisen, for example, 

1 5 from miscalled bases in the original fragments or from discrepancies between predicted 
exon junctions, EST locations and regions of sequence similarity, to derive the final 
sequence disclosed herein. When necessary, the process to identify and analyze SeqCalling 
assemblies and genomic clones was reiterated to derive the ful! length sequence (Alderborn 
et al., Determination of Single Nucleotide Polymorphisms by Real-time Pyrophosphate 

20 DNA Sequencing. Genome Research. 10 (8) 1249-1265, 2000). 

Variants are reported individually but any combination of all or a select subset of 
variants are also included as contemplated NOVX embodiments of the invention. 

NOV2 CG1261 19-02 SNP data: 

CGI 261 19-02 has 2 SNP variants, whose variant positions for its nucleotide and 
25 amino acid sequences is numbered according to SEQ ID NOs: and , respectively. The 
nucleotide sequence of the CGI 261 19-02 variant differ as shown in Table DJ. 



Table DJ. cSNP and Coding Variants for CGI 261 19-02. 


Variant 


Nucleotides 


Amino Acids 


Position 


Initial 


Modified 


Position 


Initial 


Modified 


13380802 


99 


T 


C 


30 


Ala 


Ala 


13380813 


140 


A 


C 


44 


Asp 


Ala 
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NOV3 CG137623-01 SNP data 

CGI 37623-01 has 2 SNP variants, whose variant positions for its nucleotide and 
amino acid sequences is numbered according to SEQ ID NOs: and , respectively. The 
nucleotide sequence of the CGI 37623-01 variant differ as shown in Table DB. 



Table DB. cSNP and Coding Variants for CG137623-01. 


Variant 


Nucleotides 


Amino Acids 


Position 


Initial 


Modified 


Position 


Initial 


Modified 


13380806 


407 


T 


C 


64 


Leu 


Pro 


13380805 


588 


T 


c 


124 


Thr 


Thr 



NOV5 CG143198-01 SNP data: 

CGI 43 198-01 has 2 SNP variants, whose variant positions for its nucleotide and 
amino acid sequences is numbered according to SEQ ID NOs: and , respectively. The 
10 nucleotide sequence of the CGI 43 198-01 variant differ as shown in Table DC. 



Table DC. cSNP and Coding Variants for CG143198-01. 


Variant 


Nucleotides 


Amino Acids 


Position 


Initial 


Modified 


Position 


Initial 


Modified 


cgll 1.5225 


209 


G 


T 


70 


Gly 


Val 


cgl 11.5224 


212 


G 


T 


71 


Arg 


He 



NOV6 CG144756-01 SNP data: 

1 5 CGI 44756-01 has 1 SNP variant, whose variant positions for its nucleotide and 

amino acid sequences is numbered according to SEQ ID NOs: and , respectively. The 
nucleotide sequence of the CGI 44756-01 variant differ as shown in Table DD. 



Table DD. cSNP and Coding Variants for CG144756-01. 


Variant 


Nucleotides 


Amino Acids 


Position | 


Initial 


Modified 


Position 


Initial 


Modified 


13380801 


480 


C 


T 


153 


Leu 


Leu 
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NOV7 CG145473-01 SNP data: 

CG145473-01 has 2 SNP variants, whose variant positions for its nucleotide and 
amino acid sequences is numbered according to SEQ ID NOs: and , respectively. The 
nucleotide sequence of the CGI 45473-01 variant differ as shown in Table DE. 



Table DE. cSNP and Coding Variants for CG145473-0L 


Variant 


Nucleotides 


Amino Acids 


Position 


Initial 


Modified 


Position 


Initial 


Modified 


clOO.13 


459 


T 


C 


131 


Met 


Thr 


13380809 


781 


C 


T 


238 


Ser 


Ser 



NOV9 CG146452-01 SNP data: 

CGI 46452-01 has 3 SNP variants, whose variant positions for its nucleotide and 
amino acid sequences is numbered according to SEQ ID NOs: and , respectively. The 
1 0 nucleotide sequence of the CG 146452-01 variant differ as shown in Table DF. 



Table DF. cSNP and Coding Variants for CG146452-01. 



Variant 


Nucleotides 


Amino Acids 


Position 


Initial 


Modified 


Position 


Initial 


Modified 


13377204 


52 


A 


G 


0 






13377208 


334 


T 


A 


93 


Ser 


Thr 


13377209 


385 


C 


T 


110 


Leu 


Leu 



NOV11 CG147048-01 SNP data: 

CGI 47048-01 has 6 SNP variants, whose variant positions for its nucleotide and 
1 5 amino acid sequences is numbered according to SEQ ID NOs: and , respectively. The 
nucleotide sequence of the CGI 47048-01 variant differ as shown in Table DG. 



Table DG. cSNP and Coding Variants for CG147048-01. 



Variant 


Nucleotides 


Amino Acids 


Position 


Initial 


Modified 


Position 


Initial 


Modified 


13380827 


40 


A 


G 


14 


Thr 


Ala 


13380828 


45 


T 


c i 


15 


Cys 


Cys 


13380829 


379 


C 


T 


127 


His 


Tyr 



221 



WO 03/031571 



PCTAJS02/31357 



13380830 


406 


C 


G 


136 


His 


Asp 


13380831 


484 


G 


A 


162 


Gly 


Arg 


13380832 


1151 


T 


C 


384 


Phe 


Ser 



NOV12 CG147246-01 SNP data: 

CGI 47246-01 has 1 SNP variant, whose variant positions for its nucleotide and 
amino acid sequences is numbered according to SEQ ID NOs: and , respectively. The 
5 nucleotide sequence of the CGI 47246-01 variant differ as shown in Table DH. 



Table DH. cSNP and Coding Variants for CG147246-01. 


Variant 


Nucleotides 


Amino Acids 


Position 


Initial 


Modified 


Position 


Initial 


Modified 


13380833 


435 


C 


T 


145 


Asp 


Asp 



NOV16 CG150951-01 SNP data 

CGI 5095 1-01 has 1 SNP variant, whose variant positions for its nucleotide and 
10 amino acid sequences is numbered according to SEQ ID NOs: and , respectively. The 
nucleotide sequence of the CGI 5095 1-01 variant differ as shown in Table DA. 



Table DA. cSNP and Coding Variants for CG150951-01. 


Variant 


Nucleotides 


Amino Acids 


Position 


Initial 


Modified 


Position 


Initial 


Modified 


13381070 


454 


A 


G 


98 


Glu 


Gly 



NOV20 CG59323-02 SNP data: 

15 CG59323-02 has 2 SNP variants, whose variant positions for its nucleotide and 

amino acid sequences is numbered according to SEQ ID NOs: and , respectively. The 
nucleotide sequence of the CG59323-02 variant differ as shown in Table DI. 



Table DI. cSNP and Coding Variants for CG59323-02. 


Variant 


Nucleotides 


Amino Acids 


Position 


Initial 


Modified 


Position 


Initial 


Modified 


13380818 


2843 


A 


G 


758 


Asp 


Gly 


13380819 


2996 


A 


G 


809 


Glu 


Gly 
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Example E: Protein Interactions in the DAPK3 (zip kinase) Signaling Pathway 

Novel associations between Death Associated Protein Kinase 3 ("DAPK3") 
proteins and DAPK3 interacting polypeptides ("DAPK-IP"), and the nucleic acids that 
5 encode them, are described, as are various diseases or pathologies associated with DAPK3 
and DAPK-IP protein complexes ("DAPK: DAPK-IP"). The DAPK-IP proteins, 
polypeptides and their cognate nucleic acids were identified by Curagen Corporation in 
certain cases. The DAPK-IP and any variants thereof, are suitable as diagnostic markers, 
targets for an antibody therapeutic and targets for a small molecule drugs. As such the 

1 0 current invention embodies the use of recombinantly expressed and/or endogenously 
expressed DAPK:DAPK-IP protein complexes in various screens to identify such 
therapeutic antibodies and/or therapeutic small molecules. 

DAPK3 is a serine/threonine kinase, designated ZIP kinase, that mediates apoptosis. 
ZIP kinase contains a leucine zipper structure at its C-terminus, and a kinase domain at its 

1 5 N-terminus. ZIP kinase physically binds to ATF4, a member of the activating transcription 
factor/cyclic AMP-responsive element-binding protein (ATF / CREB) family, through 
interaction between their leucine zippers. The leucine zipper domain is necessary for the 
homodimerization of ZIP kinase as well as for the activation of kinase. An immunostaining 
study showed that ZIP kinase localizes in the nuclei. Overexpression of intact ZIP kinase 

20 (but not catalytically inactive kinase mutants) led to the morphological changes of 

apoptosis in NIH 3T3 cells, suggesting that the cell death-inducing activity of ZIP kinase 
depends on its intrinsic kinase activity. Interestingly, the catalytic domain of ZIP kinase is 
closely related to that of death-associated protein kinase (DAP kinase), which is a mediator 
of apoptosis induced by gamma interferon. Therefore, both ZIP and DAP kinases represent 

25 a novel kinase family, which mediates apoptosis through their catalytic activities. PMID: 
9488481 The ZIPK gene was mapped to 19ql3.3 by fluorescence in situ hybridization and 
by polymerase chain reaction-based analyses with both a human/rodent monochromosomal 
hybrid cell panel and a radiation hybrid mapping panel. 

ATF4(CREB2) is a stress-inducible gene. The bZIP domain of ATF4 forms a 

30 heterodimer with the bZIP domain of C/EBP beta that binds the cAMP response element, 
but not CCAAT box DNA, with high affinity. The basic region of ATF4 has a higher 
alpha-helical propensity than that of C/EBP beta. The degree of ordering of the basic region 
and the fork and the dimerization properties of the leucine zipper combine to distinguish 
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the structurally similar bZIP domains of ATF4 and C/EBP beta with respect to DNA target 
sequence. PMID: 1 1018027 

CCAAT/enhancer binding protein-delta ("CEBPD") is important in the 
transcriptional activation and regulation of genes involved in immune and inflammatory 
5 responses. It may also play an important role in the regulation of the several genes 
associated with activation and /or differentiation of macrophages. 

Gaddl53, also known as chop, encodes a member of the CCAAT/enhancer-binding 
protein (C/EBP) transcription factor family and is transcriptionally activated by cellular 
stress signals. GADD153 inhibits the DNA-binding activity of CEBPD by forming 

10 heterodimers that cannot bind DNA. Dysregulation of GADD153 is seen in a form of 

myxoid liposarcoma. Arsenite treatment of rat pheochromocytoma PCI 2 cells results in the 
biphasic induction of Gaddl53 mRNA expression, controlled in part through binding of 
C/EBPbeta and two uncharacterized protein complexes to the C/EBP-ATF (activating 
transcription factor) composite site in the Gaddl53 promoter. 

15 Components of these additional complexes are two ATF/CREB (cAMP- 

responsive-element-binding protein) transcription factors having differential binding 
activities dependent upon the time of arsenite exposure. During arsenite treatment of PC 12 
cells, enhanced binding of ATF4 to the C/EBP-ATF site at 2 h was observed as Gaddl53 
mRNA levels increased, and enhanced binding of ATF3 complexes at 6 h was observed as 

20 Gaddl53 expression declined. ATF4 activates, while ATF3 represses, Gaddl53 promoter 
activity through the C/EBP-ATF site. ATF3 also repressed ATF4-mediated transactivation 
and arsenite-induced activation of the Gaddl53 promoter. Results suggest that numerous 
members of the ATF/CREB family are involved in the cellular stress response, and that 
regulation of stress-induced biphasic Gaddl53 expression in PC 12 cells involves the 

25 ordered, sequential binding of multiple transcription factor complexes to the C/EBP-ATF 
composite site. PMID: 1 0085237 

CHOP/gaddl 53 is a transcription factor induced by cellular stresses such as UV 
light, genotoxic agents, and protein misfolding in the endoplasmic reticulum. These stresses 
induce CHOP expression, and at the same time cause cellular apoptosis. CHOP can directly 

30 induce apoptosis. A GFP -tagged CHOP vector, ectopically overexpressed in several cell 
types (3T3 fibroblasts, keratinocytes, and HeLa cells), caused apoptosis as defined by 
morphology, DNA fragmentation, and FACS analysis. Apoptosis was quantified using a 
rapid fluorescence assay that measures the signal from cells collected in culture 
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supernatants. Simultaneous overexpression of CHOP and p38 significantly augmented 
apoptosis. However, although p38 kinase clearly modulated the activity of full-length 
CHOP, it was not absolutely required. Deletion mapping experiments showed that the bZIP 
region of CHOP stimulates apoptosis to nearly the same extent as wild-type CHOP. Thus, 
5 while the amino-terminal region of CHOP serves an important modulatory role (i.e., 

regulation by p38), the underlying apoptosis-inducing activity of CHOP resides within the 
bZIP region of the molecule. PMID: 11426938 

Hepatitis delta virus (HDV) is a pathogenic human virus whose RNA genome and 
replication cycle resemble those of plant viroids. However, viroid genomes contain no open 

1 0 reading frames, whereas HDV RNA encodes a single protein, hepatitis delta antigen 
(HDAg), which is required for viral replication. A cellular gene whose product interacts 
with HDAg has been identified, and this interaction was found to affect viral genomic 
replication in intact cells. DNA sequence analysis revealed that this protein, termed 
delta-interacting protein A (DIP A), is a cellular homolog of HDAg. These observations 

1 5 demonstrated that a host gene product can modulate HDV replication and suggested that 
HDV evolved from a primitive viroid-like RNA through capture of a cellular transcript. 
PMID: 8810253 

The CEBPD inducible protein has an immunoglobulin ("Ig") domain as determined 
by Pfam analysis, and is predicted to be cytoplasmic. Ig domains are important mediators 

20 of protein-protein interactions. The interaction of CEBPD with ATF4 could indicate a role 
in ATF4-dependent transcription in response to cellular stress or cell proliferation. 

In pancreatic acinar cells, the HOX-like factor PDX1 acts as part of a trimeric 
complex with two TALE class homeodomain factors, PBXlb and MEIS2b. The complex 
binds to overlapping half-sites for PDX1 and PBX. The trimeric complex activates 

25 transcription in cells to a level about an order of magnitude greater than PDX1 alone. The 
N-terminal PDX1 activation domain is required for detectable transcriptional activity of the 
complex, even though PDX1 truncations bearing only the PDX1 C-terminal homeodomain, 
and pentapeptide motifs can still participate in forming the trimeric complex. The 
conserved N-terminal PBC-B domain of PBX, as well as its homeodomain, is required for 

30 both complex formation and transcriptional activity. Only the N-terminal region of MEIS2, 
including the conserved MEIS domains, is required for formation of a trimer on DNA and 
transcriptional activity: the MEIS homeodomain is dispensable. The activity of the 
pancreas-specific ELA1 enhancer requires the cooperation of the trimer-binding element 
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and a nearby element that binds the pancreatic transcription factor PTF1 . The PDX1 . 
PBXlb.MEIS2b complex cooperates with the PTF1 basic helix-loop-helix complex to 
activate an ELA1 mini-enhancer in HeLa cells. This cooperation requires all three 
homeoprotein subunits, including the PDX1 activation domain. PMID: 1 1279 11 6 
5 Tumor endothelial factor 1 (TEMl ; ENDOSIALIN) is a la-type plasma membrane 

protein with extracellular EGF and sushi domains. TEMl is expressed by tumor blood 
vessel endothelium. Human tumor endothelial marker 1 /endosialin (TEMl/endosialin) 
was recently identified as a novel tumor endothelial cell surface marker potentially 
involved in angiogenesis, although no specific function for this novel gene has been 

10 assigned so far. It was reported to be expressed in tumor endothelium but not in normal 
endothelium with the exception of perhaps the corpus luteum. The mouse Tern 1 /endosialin 
homolog was identified and its promoter region was characterized. Its expression pattern in 
murine and human tissues and murine cell lines in vitro has been extensively characterized. 
The single copy gene that was mapped to the chromosome 1 9, is intronless and encodes a 

15 92 kDa protein that has 77.5% overall homology to the human protein. This gene is 
ubiquitously expressed in normal human and mouse somatic tissues and during 
development, and its expression at the mRNA level is density dependent and upregulated in 
serum starved cells. In vitro, its expression is limited to cells of embryonic, endothelial and 
preadipocyte origin suggesting that the wide distribution of its expression in vivo is due to 

20 the presence of vascular endothelial cells in all the tissues. The ubiquitous expression in 
vivo is in contrast to previously reported expression limited to corpus luteum, and highly 
angiogenic tissues such as tumors and wound tissue. PMID: 1 1489895 
Discovery Method: 

DAPK-IPs were identified using PathCalling™ Technology (CuraGen 

25 Corporation). The sequence were derived by laboratory screening of cDNA library by the 
two-hybrid approach. cDNA fragments covering either the full length of the DNA 
sequence, or part of the sequence, or both, were sequenced. In silico prediction was based 
on sequences available in Curagen Corporation's proprietary sequence databases or in the 
public human sequence databases, and provided either the full length DNA sequence, or 

30 some portion thereof. 

The laboratory screening was performed using the methods summarized below: 
cDNA libraries were derived from various human samples representing multiple 
tissue types, normal and diseased states, physiological states, and developmental states 
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from different donors. Samples were obtained as whole tissue, primary cells or tissue 
cultured primary cells or cell lines. Cells and cell lines may have been treated with 
biological or chemical agents that regulate gene expression, for example, growth factors, 
chemokines or steroids. The cDNA thus derived was then directionally cloned into the 
5 appropriate two-hybrid vector (Gal4-activation domain (Gal4-AD) fusion). Such cDNA 
libraries as well as commercially available cDNA libraries from Clontech (Palo Alto, CA) 
were then transferred from E. coli into a CuraGen Corporation proprietary yeast strain 
(disclosed in U. S. Patents 6,057,101 and 6,083,693, incorporated herein by reference in 
their entireties). 

1 0 Gal4-binding domain (Gal4-BD) fusions of a CuraGen Corporation proprietary 

library of human sequences was used to screen multiple Gal4-AD fusion cDNA libraries 
resulting in the selection of yeast hybrid diploids in each of which the Gal4-AD fusion 
contains an individual cDNA. Each sample was amplified using the polymerase chain 
reaction (PGR) using non specific primers at the cDNA insert boundaries. Such PCR 

1 5 product was sequenced; sequence traces were evaluated manually and edited for 

corrections if appropriate. cDNA sequences from all samples were assembled together, 
sometimes including public human sequences, using bioinformatic programs to produce a 
consensus sequence for each assembly. Each assembly is included in CuraGen 
Corporation's database. Sequences were included as components for assembly when the 

20 extent of identity with another component was at least 95% over 50 bp. Each assembly 
represents a gene or portion thereof and includes information on variants, such as splice 
forms single nucleotide polymorphisms (SNPs), insertions, deletions and other sequence 
variations. 

Physical clone: the cDNA fragment derived by the screening procedure, covering 
25 the entire open reading frame is, as a recombinant DNA, cloned into pACT2 plasmid 
(Clontech) used to make the cDNA library. The recombinant plasmid is inserted into the 
host and selected by the yeast hybrid diploid generated during the screening procedure by 
the mating of both CuraGen Corporation proprietary yeast strains N106* and YULH (U. S. 
Patents 6,057,101 and 6,083,693). 

30 Description of the Interaction: 

Death Associated Protein Kinases are very important in the propagation of the 
apoptotic signal due to the binding of Interferon gamma (INFg) to its receptor. These 
kinases constitute a novel family of protein kinases whose catalytic activity plays a critical 
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role in cell survival. In these Yeast-2-Hybrid experiments, the aa403-453 region of 
DAPK3 was used to screen for interacting proteins. The C-terminus of DAPK3 contains 
the leucine zipper motif that is critical for protein-protein interactions. 

Sites of DAPK:DAPK-IP protein-protein interactions were mapped. Through its 
5 phosphorylating activity and leucine zipper protein-protein interaction motif, the DAPK3 
interacted with ATF4 (aa5-,14-,71-,77-,80-351). ATF4 (aa2-, 7-, 66-, 71-351) interacted 
with CEBPD (aa21 1-281). The DAPK3/ATF4 interaction could modulate the 
CEBPD/ATF4 interaction with protein and/or DNA targets or modulate CEBPD- 
interactions with other proteins and/or DNA binding sites to regulate expression of various 
10 target genes. 

One target gene could be the CEBP-induced protein, whose function in cell survival 
is not entirely clear, but seems to indicate a possible feedback mechanism with CEBPD 
affecting its activity. The domains used in this interaction were; CEBPD (aa21 1-281), and 
CEBP-inducible protein (aa42-453). This is also observed in the interaction with 

1 5 G ADD 1 53, which is a transcription co-regulator that binds to CEBPD and prevents it from 
binding DNA on the promoters of target genes. The domains that gave the interaction are 
CEBPD (aa21 1-281), and GADD153 (aa40-, 43-, 51-169); Gaddl53 expression is 
increased due to growth arrest and DNA-damage and promotes apoptosis. 

TEM1 is a type la plasma membrane protein with extracellular EGF and sushi 

20 domains. These domains are important in transducing cell signaling events such as in 
growth, differentiation, and apoptosis. The C-terminus of TEM1 was used in the 
Yeast-2-Hybrid screen. This domain likely contains motifs important for transducing 
cellular signals. TEM1 is expressed by tumor blood vessel endothelium and could be 
receptor, the endogenous ligand is as of yet unknown. The interaction of CEBPD with 

25 TEM 1 could indicate a signaling step in binding of TEM1 to its ligand. The domains that 
gave this interaction were; CEBPD (aa21 1-281), and TEM 1 (aa686-757). CEBPD is 
particularly interesting because of its importance in inflammatory signaling cascades. The 
interaction of DAPK3 with the homeobox protein, MEIS2, may function to alter its activity 
and modulate the expression of genes during development or house-keeping type genes in 

30 the adult. Additionally, the interaction of the DIPA protein, which has been shown to 
interact with viral phosphoprotein Hepatitis Delta Antigen (HDA), with CEBPD could 
indicate an interaction necessary for the disruption of the INFg apoptotic signal allowing 
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for increased viral replication. The domains that gave the interaction were; CEBPD 
(aa21 1-281), and DIPA (aa31-, 52-202). 

The identified DAPK3 protein interactions and their corresponding biological 
pathways are shown in Table Fl . 



Table Fl : Diagram of Protein Interactions and/or Biological Pathway: 




Prey664111 T£M1 



The nucleotide and polypeptide sequences of the identified DAPK-IPs are provided 
in Table F2. 



Table F2. Nucleic Acid and Amino Acid Sequence Analysis of Interacting Proteins 




SEQ ID NO: 106 [2565 bp 


TEM1 

DNA Sequence 


TCGCGATGCTGCTGCGCCTGTTGCTGGCCTGGGCGGCCGCAGGGCCGACACTGGG 
CCAGGACCCCTGGGCTGCTGAGCCCCGTGCCGCCTGCGGCCCCAGCAGCTGCTAC 
GCTCTCTTCCCACGGCGCCGCACCTTCCTGGAGGCCTGGCGGGCCTGCCGCGAGC 
TGGGGGGCGACCTGGCCACTCCTCGGACCCCCGAGGAGGCCCAGCGTGTGGACAG 
CCTGGTGGGTGCGGGCCCAGCCAGCCGGCTGCTGTGGATCGGGCTGCAGCGGCAG 
GCCCGGCAATGCCAGCTGCAGCGCCCACTGCGCGGCTTCACGTGGACCACAGGGG 
ACCAGGACACGGCTTTCACCAACTGGGCCCAGCCAGCCTCTGGAGGCCCCTGCCC 
GGCCCAGCGCTGTGTGGCCCTGGAGGCAAGTGGCGAGCACCGCTGGCTGGAGGGC 
TCGTGCACGCTGGCTGTCGACGGCTACCTGTGCCAGTTTGGCTTCGAGGGCGCCT 
GCCCGGCGCTGCAAGATGAGGCGGGCCAGGCCGGCCCAGCCGTGTATACCACGCC 
CTTCCACCTGGTCTCCACAGAGTTTGAGTGGCTGCCCTTCGGCTCTGTGGCCGCT 
GTGCAGTGCCAGGCTGGCAGGGGAGCCTCTCTGCTCTGCGTGAAGCAGCCTGAGG 
GAGGTGTGGGCTGGTCACGGGCTGGGCCCCTGTGCCTGGGGACTGGCTGCAGCCC 
TGACAACGGGGGCTGCGAACACGAATGTGTGGAGGAGGTGGATGGTCACGTGTCC 
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TGCCGCTGCACTGAGGGCTTCCGGCTGGCAGCAGACGGGCGCAGTTGCGAGGACC 
CCTGTGCCCAGGCTCCGTGCGAGCAGCAGTGTGAGCCCGGTGGGCCACAAGGCTA 
CAGCTGCCACTGTCGCCTGGGTTTCCGGCCAGCGGAGGATGATCCGCACCGCTGT 
GTGGACACAGATGAGTGCCAGATTGCCGGTGTGTGCCAGCAGATGTGTGTCAACT 
ACGTTGGTGGCTTCGAGTGTTATTGTAGCGAGGGACATGAGCTGGAGGCTGATGG 
GATCAGCTGCAGCCCTGCAGGGGCCATGGGTGCCCAGGCTTCCCAGGACCTCGGA 
GATGAGTTGCTGGATGACGGGGAGGATGAGGAAGATGAAGACGAGGCCTGGAAGG 
CCTTCAACGGTGGCTGGACGGAGATGCCTGGGATCCTGTGGATGGAGCCTACGCA 
GCCGCCTGACTTTGCCCTGGCCTATAGACCGAGCTTCCCAGAGGACAGAGAGCCA 
CAGATACCCTACCCGGAGCCCACCTGGCCACCCCCGCTCAGTGCCCCCAGGGTCC 
CCTACCACTCCTCAGTGCTCTCCGTCACCCGGCCTGTGGTGGTCTCTGCCACGCA 
TCCCACACTGCCTTCTGCCCACCAGCCTCCTGTGATCCCTGCCACACACCCAGCT 
TTGTCCCGTGACCACCAGATCCCCGTGATCGCAGCCAACTATCCAGATCTGCCTT 
CTGCCTACCAACCCGGTATTCTCTCTGTCTCTCATTCAGCACAGCCTCCTGCCCA 
CCAGCCCCCTATGATCTCAACCAAATATCCGGAGCTCTTCCCTGCCCACCAGTCC 
CCCATGTTTCCAGACACCCGGGTCGCTGGCACCCAGACCACCACTCATTTGCCTG 
GAATCCCACCTAACCATGCCCCTCTGGTCACCACCCTCGGTGCCCAGCTACCCCC 
TCAAGCCCCAGATGCCCTTGTCCTCAGAACCCAGGCCACCCAGCTTCCCATTATG 
CCAACTGCCCAGCCCTCTCTGACCACCACCTCCAGGTCCCCTGTGTCTCCTGCCC 
ATCAAATCTCTGTGCCTGCTGCCACCCAGCCCGCAGCCCTCCCCACCCTCCTGCC 
CTCTCAGAGCCCCACTAACCAGACCTCACCCATCAGCCCTACACATCCCCATTCC 
AAAGCCCCCCAAATCCCAAGGGAAGATGGCCCCAGTCCCAAGTTGGCCCTGTGGC 
TGCCCTCACCAGCTCCCACAGCAGCCCCAACAGGCCTGGGGGAGGCTGGTCTTGC 
CGAGCACAGCCAGAGGGATGACCGGTGGCTGCTGGTGGCACTCCTGGTGCCAACG 
TGTGTCTTTTTGGTGGTCCTGCTTGCACTGGGCATCGTGTACTGCACCCGCTGTG 
GCCCCCATGCACCCAACAAGCGCATCACTGACTGCTATCGCTGGGTCATCCATGC 
TGGGAGCAAGAGCCCAACAGAACCCATGCCCCCCAGGGGCAGCCTCACAGGGGTG 
CAGACCTGCAGAACCAGCGTGTGATGGGGTGCAGACCCCCCTCATGGAGTATGGG 
GCGCTGGACACATGGCCGGGGCTGCACCAGGGACCCATGGGGGCTGCCCAGCTGG 
ACAGATGGCTTCCTGCTCCCCAGGCCCAGCCAGGGTCCTCTCTCAACCACTAGAC 
TTGGCTCTCAGGAACTCTGCTTCCTGGCCCAGCGCTCGTGACCAAGGATACACCA 
AAGCCCTTAAGACCTCAGGGGGCGGGTGCTGGGGTCTTCTCCAATAAATGGGGTG 
TCAACCTTAAAAAAAAAAAAAAAAAAAAAAAAAAA 




SEQIDNO: 107 [757 aa j 


TEMl 

Protein 

Sequence 


MLLRLLLAWAAAGPTLGQDPWAAEPRAACGPSSCYALFPRRRTFLEAWRACRELG 
GDLATPRTPEEAQRVDSLVGAGPASRLLWIGLQRQARQCQLQRPLRGFTWTTGDQ 
DTAFTNWAQPASGGPCPAQRCVALEASGEHRWLEGSCTLAVDGYLCQFGFEGACP 
ALQD E AGQAG PAV YTT P FHLVSTE FE WL P FGS VAAVQ CQAGRGASLLCVKQPEGG 
VGWSRAGPLCLGTGCSPDNGGCEHECVEEVDGHVSCRCTEGFRLAADGRSCEDPC 
AQAPCEQQCEPGGPQGYSCHCRLGFRPAEDDPHRCVDTDECQIAGVCQQMCVNYV 
GGFECYCSEGHELEADGISCSPAGAMGAQASQDLGDELLDDGEDEEDEDEAWKAF 
NGGWTEMPGILWMEPTQPPDFALAYRPSFPEDREPQIPYPEPTWPPPLSAPRVPY 
HSSVLSVTRPWVSATHPTLPSAHQPPVI PATHPALSRDHQI PVI AANYPDLPSA 
YQPGILSVSHSAQPPAHQPPMISTKYPELFPAHQSPMFPDTRVAGTQTTTHLPGI 
PPNHAPLVTTLGAQLPPQAPDALVLRTQATQLPI I PTAQPSLTTTSRSPVSPAHQ 
ISVPAATQPAALPTLLPSQSPTNQTSPISPTHPHSKAPQIPREDGPSPKLALWLP 
SPAPTAAPTALGEAGLAEHSQRDDRWLLVALLVPTCVFLVVLLALGIVYCTRCGP 
HAPNKRITDCYRWVIHAGSKSPTEPMPPRGSLTGVQTCRTSV 




SEQIDNO: 108 |2330 bp i 


CEBPD 
CGI 23869-01 
DNA Sequence 


GNCCCTCGACGGCNTGCAGCCGGGAGAGCCATGGCGGGGGCCGCAGCGGGCGGCA 
GAGGCGGAGGTGCCTGGGGGCCGGGGCGCGGAGGGGCCGGGGGGCTCCGGCGGGG 
CTGCTCTCCCCCAGCCCCCGCCGGCTCCCCCCGGGCTGGGCTGCAGCCGCTCAGG 
GCCACGATCCCCTTCCAGCTGCAGCAGGCGCACCAGCGCCGGGACGGGGGTGGCC 
GTGCAGCCAGCGTCCCATGCTCGGTGGCCCCAGAAAAGTCAGTGTGTAGGCCTCA 
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GCCACTTCAGGTCCGGCGTACATTCTCCCTGGACACCATCCTCAGCTCCTACCTT 

CTGGGCCAGTGGCCACGAGATGCTGATGGGG CCTTCACCTGCTGCAC CAATGAC A 

AGGCCACCCAGACGCCCCTGTCCTGGCAAGAGCTAGAAGGTGAGCGTGCCAGTTC 

CTGTGCACACAAGCGCTCAGCATCCTGGGGCAGCACAGACCACCGAAAAGAGATT 

TCCAAGTTGAAGCAACAACTGCAGAGGACGAAGCTGAGCCGCAGTGGGAAAGAGA 

AGGAGCGAGGTTCACCACTCCTAGGGGACCACGCAGTGCGGGGAGCACTGAGGGC 

GTCCCCTCCCAGCTTCCCCTCAGGGTCCCCTGTCTTGCGACTCAGCCCCTGCCTG 

CACAGGAGCCTGGAAGGGCTCAACCAAGAGCTGGAGGAGGTATTTGTGAAGGAGC 

AGGGAGAAGAGGAGCTGCTGAGGATCCTTGATATCCCTGATGGGCACCGGGCCCC 

AGCTCCTCCCCAGAGTGGCAGCTGTGATCATCCCCTCCTCCTCCTGGAGCCTGGC 

AACCTTGCCAGCTCTCCTTCCATGTCCTTGGCATCTCCCCAGCCTTGTGGCCTGG 

CCAGTCATGAGGAACATCGGGGTGCCGCCGAGGAGCTGGCATCCACCCCCAACGA 

CAAAGCCTCCTCTCC7VGGACACCCAGCCTTTCTTGAAGATGGCAGCCCATCTCCA 

GTCCTTGCCTTTGCTGCCTCCCCTCGACCTAATCATAGCTACATCTTCAAACGGG 

AG CCCCCAGAAGGCTGTGAGAAAGTG CGTGTGTTTGAAGAAGCCACGTCTCCAGG 

TCCTGACCTGGCCTTCCTGACTTCCTGTCCTGACAAGAACAAAGTCCATTTCAAC 

CCGACTGGCTCAGCCTTCTGCCCCGTCAACCTGATGAAGCCCCTCTTCCCCGGCA 

TGGGCTTCATCTTCCGTAACTGCCCCTCAAACCCGGGATCTCCCCTTCCCCCGGC 

CAGCCCCAGGCCACCACCTCGGAAGGATCCGGAAGCCTCCAAGGCCTCCCCACTG 

CCATTCGAGCCATGGCAGCGCACCCCACCATCAGAAGAGCCTGTGCTTTTCCAGA 

GCTCCCTGATGGTCTGAGGGTCCCACCCCTGCCCCACTTTACCATAGAGACCAGT 

GCCTTGGTGGCAGGTCCCTCCCCAGGTCCCCTGAGATGGGGTATGGAGGGGCCCT 

TCCCTCTCGGCCTTCGAGCACTTTCTTTCACTTACTGTGTCAAAGCCCTGGGTCC 

TCTTTTTGATGGGCACCGGCCCCTCTGAACGTGATGGGACCTGCCTTCTCCACTA 

GTAGCTGGGCAGCTCACAATTCACACCTGTGTACCTGCCACATCCCTCACTTGGT 

GGAAAACACCCAGAAGGTCTTGAGTCCCCCACCCCTGGGTGTCAGTCCAAATGAC 

TGTATAGGAGGCCCTTATTTTTGTCACAGAGCAAGCTGGCCATGAACGAAGGAGA 

GAAGACGCCACAGATTTCCTTCCGTCTCCTCCAGGAGACCATAAGATAGATCCCC 

CATCCTCTCAGCCCTATTCCCATGCCTCCCTCTCATTGGAGGAGCTGACCAAAGG 

AGCCCTAACGGGCCATAACACTTGACCAATTCAGCTGCTGGCAGAGGGAGGAAAC 

AAGTGTTTTCCCAAGTGGCATTTTCATCTCGCTTTCACCCTGACTAAAGATTGTC 

TTAAGTAGCAGCCCAGCCCGCCCAGCCCCAGGTGGGTAGTGGGGAGGAGAGCTGG 

CATTCCTCCAGGTGGCAAATGGCGACTCTATACTCTCCGCCCGCCCCAGGGCTGG 

ATGGATTAGAAAAATCCCTATTTTTCTTGTATCGATGTAGAGACTCTATTTTCTC 

CCAAAGACACTATTTTTGCAGCTGTTTGAAGTTTGTATATTTTCCGTACTGCAGA 

GCTTACACAAAATTGAAGAATGTTAATGTTCGAGTTTTCTTATCTTGTGTTTAGA 

GGTTGTTTTTTGCAGATCTTGGTGTTAATAGACCAAATAAATAAATAAATATTCC 

CAG C AAAAAAAAAAGTCGAC 




SEQ IDNO:109 ]453 aa 


CEBPD 
CGI 23869-01 
Protein 
Sequence 


MAGAAAGGRGGGAWGPGRGGAGGLRRGCS PPAPAGSPRAGLQPLRATI PFQLQQP 
HQRRDGGGRAASVPCSVAPEKSVCRPQPLQVRRTFSLDTILSSYLLGQWPRDADG 
AFTCCTNDKATQTPLSWQELEGERASSCAHKRSASWGSTDHRKEISKLKQQLQRT 
KLSRSGKEKERGSPLLGDHAVRGALRASPPSFPSGSPVLRLSPCLHRSLEGLNQE 
Lib b V r V Kb^Vjb b bbLiK 1 LiD I PUGHRAPAP PySGo LDH Puhu Lib PGN L AS S PSMS Jj 
AS PQPCGLASHE EHRGAAEELAST PNDKAS S PGHPAFLEDGS PS P VLAFAAS PRP 
NHSYIFKREPPEGCEKVRVFEEATSPGPDLAFLTSCPDKNKVHFNPTGSAFCPVN 
LMKPLFPGMGF I FRNCPSNPGSPLPPAS PRPPPRKDPEAS KAS PLPFE PWQRTPP 
SEEPVLFQSSLMV 




cpn ID NO 1 10 1879 bn i 


D1PA 

CGI 292 12-0 1 
DNA Sequence 


GGGCGATGCTCCAGAGGCCTGACCAGCCATGGAGGCCGAGGCAGGCGGCCTGGAG 
GAGCTGACGGACGAGGAGATGGCGGCGCTAGGCAAGGAAGAGCTAGTGCGGCGCC 
TGCGGCGGGAGGAGGCGACGCGCCTGGCGGCACTGGTGCAGCGCGGCCGCCTCAT 
GCAGGAGGTGAATGGGCAGCTGCAGGGCCACCTGGGCGAGATCCGCGAGCTCAAG 
CAGCTCAACCGGCGTCTGCAGGCAGAGAACCGTGAGCTGCGCGACCTCTGCTGCT 
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TCCTGGACTCGGAGCGCCAGCGCGGGCGGCGCGCCGCACGCCAGTGGCAGCTCTT 
CGGGACCCAAGCATCCCGGGCCGTGCGCGAGGACCTGGGCGGCTGTTGGCAGAAG 
CTGGCCGAGCTGGAGGGCCGCCAGGAGGAGCTGCTGCGGGAGAACCTAGCGCTTA 
AGGAGCTCTGCCTGGCGCTGGGCGAAGAATGGGGCCCCCGCGGCGGCCCCAGCGG 
CGCCGGGGGATCAGGAGCCGGGCCAGCACCCGAGCTTGCCTTGCCCCCGTGCGGG 
CCCCGCGACCTAGGCGATGGAAGCTCCAGCACTGGCAGCGTGGGCAGTCCGGATC 
AGTTGCCCCTGGCCTGTTCCCCCGATGATTGAAGGCACTGCTTCCTCCACGCCGA 
CGCCCGCCCGGATTGCTCCCCGAGCCCCGGGACCGCTGTGGACCTCGGGACCTGG 
ACGCCGTCCTGGCTGCGCAGGAGGGGCCGCTGGCATGGACTAAGAAATCCTGACA 
CCAAGAAGGGCCCCTCGCTCTTGCTGGCAGGGCAGCAGGGGGACTGAAGGCTGGA 
GCGG AGGG A PTTGCTGGGGGTTGGATTGGGGGTAATAAACCCGGACGG AAGCGG 




^FO in >JO- 1 1 1 909 aa I 

JCy 1 U 1\\J. Ill jLVjL aa j 


DIPA 

CGI 292 12-0 1 

Protein 

Sequence 


MEAEAGGLEELTDEEMAALGKEELVRRLRREEATRLAALVQRGRLMQEVNRQLQG 
HLGEIRELKQLNRRLQAENRELRDLCCFLDSERQRGRRAARQWQLFGTQASRAVR 
EDLGGCWQKIxAELEGRQEELLRENIxALKELCLALGEEWGPRGGPSGAGGSGAGPA 
PELALPPCG PRDLGDGS S STGS VGS PDQLPLACS PDD 




SEQ ID NO: 112 |965 bp[ 


GADD153 
CGI 25927-01 
DNA Sequence 


GGCACGAGGGAGAGAGAGAGACTTAAGTCTAAGGCACTGAGCGTATGATGTTAAA 
GATGAGCGGGTGGCAGCGACAGAGCCAAAATCAGAGCTGGAACCTGAGGAGAGAG 
TGTTCAAGAAGGAAGTGTATCTTCATACATCACCACACCTGAAAGCAGATGTGCT 
TTTCCAGACTGATCCAACTGCAGAGATGGCAGCTGAGTCATTGCCTTTCTCCTTT 
GGGACACTGTCCAGCTGGGAGCTGGAAGCCTGGTATGAGGACCTGCAAGAGGTCC 
TGTCTTCAGATGAAAATGGGGGTACCTATGTTTCACCTCCTGGAAATGAAGAGGA 
AGAATCAAAAATCTTCACCACTCTTGACCCTGCTTCTCTGGCTTGGGTGACTGAG 
GAGGAGCCAGAACCAGCAGAGGTCACAAGCACCTCCCAGAGCCCTCACTCTCCAG 
ATTCCAGTCAGAGCTCCCTGGCTCAGGAGGAAGAGGAGGAAGACCAAGGGAGAAC 
CAGGAAACGGAAACAGAGTGGTCATTCCCCAGCCCGGGCTGGAAAGCAGCGCATG 
AAGGAGAAAGAACAGGAGAATGAAAGGAAAGTGGCACAGCTAGCTGAAGAGAATG 
AACGGCTCAAGCAGGAAATCGAGCGCCTGACCAGGGAAGTAGAGGCGACTCGCCG 
AGCTCTGATTGACCGAATGGTGAATCTGCACCAAGCATGAACAATTGGGAGCATC 
AGTCCCCCACTTGGGCCACACTACCCACCTTTCCCAGAAGTGGCTACTGACTACC 
CTCTCACTAGTGCCAATGATGTGACCCTCAATCCCACATACGCAGGGGGAAGGCT 
TGGAGTAGACAAAAGGAAAGGTCTCAGCTTGTATATAGAGATTGTACATTTATTT 
ATTACTGTCCCTATCTAl^AAAGTGACTTTCTATGAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 




SEQ ID NO: 113 jl69 aa 




GADD153 
CGI 25927-01 
Protein 
Sequence 


MSAALFSLDGPARGAPWPAEPAPFYEPGRAGKPGRGAEPGALGEPGAAAPAMYDD 
ESAIDFSAYIDSMAAVPTLELCHDELFADLFNSNHKAGGAGPLELLPGGPARPLG 
PGPAAPRLLKREPDWGDGDAPGSLLPAQVGPCAQTWSLAAAGQPTPPTSPEPPR 
S S PRQTPAPG PAREKS AGKRGPDRGS PEY RQRRERNNI AVRKSRDKAKRRNQEMQ 
QKLVELSAENEKLHQRVEQLTRDLAGLRQFFKQLPSPPFLPAAGTADCR 




SEQ ID NO: 114 |l594bp( 


CEBPD 
DNA Sequence 

I 


CCCGGGGCGCCCCCGCGGTGCCGGAGTCGGGGCGGGGCGTGCACGTCAGCCGGGG 
CTAGAAAAGG CGG CGGGG CTGGGCCCAGCGAGGTGACAGCCTCGCTTGGACGCAG 
AGCCCGGCCCGACGCCGCCATGAGCGCCGCGCTCTTCAGCCTGGACGGCCCGGCG 
CGCGGCGCGCCCTGGCCTGCGGAGCCTGCGCCCTTCTACGAACCGGGCCGGGCGG 
GCAAGCCGGGCCGCGGGGCCGAGCCAGGGGCCCTAGGCGAGCCAGGCGCCGCCGC 
CCCCGCCATGTACGACGACGAGAGCGCCATCGACTTCAGCGCCTACATCGACTCC 
ATGGCCGCGGTGCCCACCCTGGAGCTGTGCCACGACGAGCTCTTCGCCGACCTCT 
TCAACAGCAATCACAAGGCGGGCGGCGCGGGGCCCCTGGAGCTTCTTCCCGGCGG 
CCCCGCGCGCCCCTTGGGCCCGGGCCCTGCCGCTCCCCGCCTGCTCAAGCGGGAG 
CCCGACTGGGGCGACGGCGAGGCGCCCGGCTCGCTGTTGCCCGCGCAGGTGGGCC 
CGTGCGCACAGACCGTGGTGAGCTTGGCGGCCGCAGGGCAGCCCACCCCGCCCAC 
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GTCGCCGGAGCCGCCGCGCAGCAGCCCCAGGCAGACCCCCGCGCCCGGCCCCGCC 
CGGGAGAAGAGCGCCGGCAAGAGGGGCCCGGACCGCGGCAGCCCCGAGTACCGGC 
AGCGGCGCGAGCGCAACAACATCGCCGTGCGCAAGAGCCGCGACAAGGCCAAGCG 
GCGCAACCAGGAGATGCAGCAGAAGTTGGTGGAGCTGTCGGCTGAGAACGAGAAG 
CTGCACCAGCGCGTGGAGCAGCTCACGCGGGACCTGGCCGGCCTCCGGCAGTTCT 
TCAAGCAGCTGCCCAGCCCGCCCTTCCTGCCGGCCGCCGGGACAGCAGACTGCCG 
GTAACGCGCGGCCGGGGCGGGAGAGACTCAGCAACGACCCATACCTCAGACCCGA 
CGGCCCGGAGCGGAGCGCGCCCTGCCCTGGCGCAGCCAGAGCCGCCGGGTGCCCG 
CTGCAGTTTCTTGGGACATAGGAGCGCAAAGAAGCTACAGCCTGGACTTACCACC 
ACTAAACTG CGAGAGAAGCTAAACGTGTTTATTTTCCCTTAAATTATTTTTGTAA 
TGGTAGCTTTTTCTACATCTTACTCCTGTTGATGCAGCTAAGGTACATTTGTAAA 
AAGAAAAAAAACCAGACTTTTCAGACAAACCCTTTGTATTGTAGATAAGAGGAAA 
AGACTGAGCATGCTCACTTTTTTATATTAATTTTTACAGTATTTGTAAGAATAAA 
GCAGCATTTGAAATCGCCCCTGCTTCCTATATTCGCAGTGACTCCCGCCCGCCCG 
CCGCCGCCGGTCGGAGGACCCGGCTCGGAAGGGCGTTCCGGACCGCAGCCAGCCA 
GCACCTAGGGAGCCCGGGCGCCAGGTGTGTGTGTGGGGGGGGCGGGGGGATGGGC 
GCAGCGGCGAGCTACTCAGGAGAGAGGGTCTGTCGCTTTTAAAACGCATTAAAGG 
CTCTCTCCTGGCCTTATTTAACTTGCCTAAGCTAGGTGGAGCACGGCTGAGCTC 




SEQIDNO: 115 j269aa | 




CEBPD 

Protein 

Sequence 


MSAALFSLDGPARGAPWPAEPAPFYEPGRAGKPGRGAEPGALGEPGAAAPAMYDD 
ESAIDFSAYIDSMAAVPTLELCHDELFADLFNSNHKAGGAGPLELLPGGPARPLG 
PGPAAPRLLKREPDWGDGDAPGSLLPAQVGPCAQTWSLAAAGQPTPPTSPEPPR 
SSPRQTPAPGPAREKSAGKRGPDRGSPEYRQRRERNNIAVRKSRDKAKRRNQEMQ 
QKLVELSAENEKLHQRVEQLTRDLAGLRQFFKQLPSPPFLPAAGTADCR 




SEQIDNO: 1J6 ]2015bp 




ATF4 

DNA Sequence 

- 


GTTTTCTACTTTGCCCGCCCACAGATGTAGTTTTCTCTGCGCGTGTGCGTTTTCC 
CTCCTCCCCCGCCCTCAGGGTCCACGGCCACCATGGCGTATTAGGGGCAGCAGTG 
CCTGCGGCAGCATTGGCCTTTGCAGCGGCGGCAGCAGCACCAGGCTCTGCAGCGG 
CAACCCCCAGCGGCTTAAGCCATGGCGTGAGTACCGGGG CGGGTCGTCCAG CTGT 
GCTCCTGGGGCCGGCGCGGGTTTTGGATTGGTGGGGTGCGGCCTGGGGCCAGGGC 
GGTGCCGCCAAGGGGGAAGCGATTTAACGAGCGCCCGGGACGCGTGGTCTTTGCT 
TGGGTGTCCCCGAGACGCTCGCGTGCCTGGGATCGGGAAAGCGTAGTCGGGTGCC 
CGGACTGCTTCCCCAGGAGCCCTACAGCCCTCGGACCCCGAGCCCCGCAAGGTCC 
CAGGGGTCTTGGCTGTTGCCCCACGAAACGTGCAGGAACCAAGATGGCGGCGGCA 
GGGCGGCGGCGCGGGCGTGAGTCAAGGGCGGGCGGTGGGCGGGGCGCGGCCGCTG 
GCCGTATTTGGACGTGGGGACGGAGCGCTTTCCTCTTGGCGGCCGGTGGAAGAAT 
CCCCTGGTCTCCGTGAGCGTCCATTTTGTGGAACCTGAGTTGCAAGCAGGGAGGG 
GCAAATACAACTGCCCTGTTCCCGATTCTCTAGATGGCCGATCTAGAGAAGTCCC 
GCCTCATAAGTGGAAGGATGAAATTCTCAGAACAGCTAACCTCTAATGGGAGTTG 
GCTTCTGATTCTCATTCAGGCTTCTCACGGCATTCAGCAGCAGCGTTGCTGTAAC 
CGACAAAGACACCTTCGAATTAAGCACATTCCTCGATTCCAGCAAAGCACCGCAA 
CATGACCGAAATGAGCTTCCTGAGCAGCGAGGTGTTGGTGGGGGACTTGATGTCC 
CCCTTCGACCCGTGGGGTTTGGGGGCTGAAGAAAGCCTAGGTCTCTTAGATGATT 
ACCTGGAGGTGGCCAAGCACTTCAAACCTCATGGGTTCTCCAGCGACAAGGCTAA 
GGCGGGCTCCTCCGAATGGCTGGCTGTGGATGGGTTGGTCAGTCCCTCCAACAAC 
AGCAAGGAGGATGCCTTCTCCGGGACAGATTGGATGTTGGAGAAAATGGATTTGA 
AGGAGTTCGACTTGGATGCCCTGTTGGGTATAGATGACCTGGAAACCATGCCAGA 
TGACCTTCTGACCACGTTGGATGACACTTGTGATCTCTTTGCCCCCCTAGTCCAG 
GAGACTAATAAGCAGCCCCCCCAGACGGTGAACCCAATTGGCCATCTCCCAGAAA 
GTTTAACAAAACCCGACCAGGTTGCCCCCTTCACCTTCTTACAACCTCTTCCCCT 
TTCCCCAGGGGTCCTGTCCTCCACTCCAGATCATTCCTTTAGTTTAGAGCTGGGC 
AGTGAAGTGGATATCACTGAAGGAGATAGGAAGCCAGACTACACTGCTTACGTTG 
CCATGATCCCTCAGTGCATAAAGGAGGAAGACACCCCTTCAGATAATGATAGTGG 
CATCTGTATGAGCCCAGAGTCCTATCTGGGGTCTCCTCAGCACAGCCCCTCTACC 
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AGGGGCTCTCCAAATAGGAGCCTCCCATCTCCAGGTGTTCTCTGTGGGTCTGCCC 
GTCC CAAACCTTACGAT CCTCCTGGAGAGAAGATGGTAGCAGCAAAAGTAAAGGG 
TGAGAAACTGGATAAGAAGCTGAAAAAAATGGAGCAAAACAAGACAGCAGCCACT 
AGGTACCGCCAGAAGAAGAGGGCGGAGCAGGAGGCTCTTACTGGTGAGTGCAAAG 
AGCTGG7U\AAGAAGAACGAGGCTCTAAAAGAGAGGGCGGATTCCCTGGCCAAGGA 
GATCCAGTACCTGAAAGATTTGATAGAAGAGGTCCGCAAGGCAAGGGGGAAGAAA 
AGGGTCCCCTAGTTGAGGATAGTCAGGAGCGTCAATGTGCTTGTACATAGAGTGC 
TGTAGCTGTGTGTTCCAATAAATTATTTTGTAGGG 




SEQIDNO: 117 


351 aa 




ATF4 

Protein 

Sequence 


MTEMSFLSSEVLVGDLMSPFDPSGLGAEESLGLLDDYLEVAKHFKPHGFSSDKAK 
AGS S E WLAVDGLVS PSNNSKEDAFSGTDWMLE KMDLKE FDLDALLGIDDLETMPD 
DLLTTLDDTCDLFAPLVQETNKQPPQTVNPIGHLPESLTKPDQVAPFTFLQPLPL 
SPGVLSSTPDHSFSLELGSEVDITEGDRKPDYTAYVAMIPQCIKEEDTPSDNDSG 
I CMS PESYLGS PQHS PSTRGS PNRSLPS PGVLCGSAR PKPYDPPGEKMVAAKVKG 
EKLDKKLKKMEQNKTAATRYRQKKRAEQEALTGECKELEKKNEALKERADSLAKE 
IQYLKDLIEEVRKARGKKRVP 




SEQIDNO: 118 


2132 bp 




DAPK3 
CG56543-01 
DNA Sequence 


GTTGCCATTAGGGGACTCCTGAGGTCCTATCTCCAGGCTGCGGTGACTGCACTTT 

CCCTGGAGTGGAAGCTGCTGGAAGGCGGACCGGCCGCCATGTCCACGTTCAGGCA 

GGAGGACGTGGAGGACCATTATGAGATGGGGGAGGAGCTGGGCAGCGGCCAGTTT 

GCGATCGTGCGGAAGTGCCGGCAGAAGGGCACGGGCAAGGAGTACGCAGCCAAGT 

TCATCAAGAAGCGCCGCCTGTCATCCAGCCGGCGTGGGGTGAGCCGGGAGGAGAT 

CGAGCGGGAGGTGAACATCCTGCGGGAGATCCGGCACCCCAACATCATCACCCTG 

CACGACATCTTCGAGAACAAGACGGACGTGGTCCTCATCCTGGAGCTGGTCTCTG 

GCGGGGAGCTCTTTGACTTCCTGGCGGAGAAAGAGTCGCTGACGGAGGACGAGGC 

CACCCAGTTCCTCAAGCAGATCCTGGACGGCGTTCACTACCTGCACTCTAAGCGC 

ATCGCACACTTTGACCTGAAGCCGGA7UVACATCATGCTGCTGGACAAGAACGTGC 

CCAACCCACGAATCAAGCTCATCGACTTCGGCATCGCGCACAAGATCGAGGCGGG 

GAACGAGTTCAAGAACATCTTCGGCACCCCGGAGTTTGTGGCCCCAGAGATTGTG 

AACTATGAGCCGCTGGGCCTGGAGGCGGACATGTGGAGCATCGGTGTCATCACCT 

ATATCCTCCTGAGCGGTGCATCCCCGTTCCTGGGCGAGACCAAGCAGGAGACGCT 

CACCAACATCTCAGCCGTGAACTACGACTTCGACGAGGAGTACTTCAGCAACACC 

AGCGAGCTGGCCAAGGACTTCATTCGCCGGCTGCTCGTCAAAGATCCCAAGCGGA 

GAATGACCATTGCCCAGAGCCTGGAACATTCCTGGATTAAGGCGATCCGGCGGCG 

GAACGTGCGTGGTGAGGACAGCGGCCGCAAGCCCGAGCGGCGGCGCCTGAAGACC 

ACGCGTCTGAAGGAGTACACCATCAAGTCGCACTCCAGCTTGCCGCCCAACAACA 

GCTACGCCGACTTCGAGCGCTTCTCCAAGGTGCTGGAGGAGGCGGCGGCCGCCGA 

GGAGGGCCTGCGCGAGCTGCAGCGCAGCCGGGGGCTCTGCCACGAGGACGTGGAG 

GCGCTGGCCGCCATCTACGAGGAGAAGGAGGCCTGGTACCGCGAGGAGAGCGACA 

GCCTGGGCCAGGACCTGCGGAGGCTACGGCAGGAGCTGCTCAAGACCGAGGCGCT 

CAAGCGGCAGGCGCAGGAGGAGGCCAAGGGCGCG CTG CTGGGGACCAGCGGCCTC 

AAGCGCCGCTTCAGCCGCCTGGAGAAC CGCTACGAGGCGCTGGCCAAG CAAGTAG 

CCTCCGAGATGCGCTTCGTGCAGGACCTCGTGCGCGCCCTGGAGCAGGAGAAGCT 

GCAGGGCGTGGAGTGCGGGCTGCGCTAGGCGCAGTGGGGTGGGCCAGGCCCCAGG 

ACAGCCGGAGCTCGGCCTGCGGTGGGGGCGCTTCCTGTGGACGCTGCGCCTCCCA 

TCGCCCGGGTGCCTGTCCTTGCCCAGCGCCACCAGGCTGGAGGCGGAGTGGGAGG 

AGCTGGAGCCAGGCCCGTAAGTTCGCAGGCAGGGGTGGGTGTGGGACGGGGCTGC 

TTCTCTACACAGCCTCTACGCTGGCCTTCACCTTCACCCCTGCATCGTCGGTGAC 

CCTGGGACCCTCCAGGCAGCGTGGCCTGTGGCACCGTGAGGGTTGGGACCCACCG 

AGGCGCAGAGGCGGCCCGAATGCAGCCCTGGTTCAGGCCCGGAGGAGGGTTTGCG 

GGTAGTTGCACGGACAATTCGGCGGGGTGCTGCCTGTTGCTGCCATTAGCCCAGG 

AGGAGGTCGTGGGACGGGGAGGGTGGGATGGACGGCGGACAGGCAGTCCCCACGC 

TGCTGGGTGGCGCCGGGCTTGGTGGGGTCTTCCACTGTGTGCCCTTCTCGCCGAG 

GCCGGTCCCCCGGGTGTGGGGTGCCCTGCTGCGGACTCCTCCGCGAGCCCCATCG 
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TCGCGCCTGTGGACGCCTAGGCAAGAGCGGCCCTCTGCAGCCAAGAGAAATAAAA 
TACTGGCTTCCAGATAAAAAAAAAAAAAAAAAAAAAAAAAAA 




SEQIDNO: 119 454 aa j 


DAPK3 
CG56543-01 
DNA Sequence 


MSTFRQEDVEDHYEMGEELGSGQFAIVRKCRQKGTGKEYAAKFIKKRRLSSSRRG 
VSREEIEREVNILREIRHPNIITLHDIFENKTDWLILELVSGGELFDFLAEKES 
LTEDEATQFLKQILDGVHYLHSKRIAHFDLKPENIMLLDKNVPNPRIKLIDFGIA 
HKIEAGNEFKNIFGTPEFVAPEIVNYEPLGLEADMWSIGVITYILLSGASPFLGE 

KAIRRRNVRGEDSGRKPERRRLKTTRLKEYTIKSHSSLPPNNSYADFERFSKVLE 
EAAAAEEGLRELQRSRRLCHEDVEALAAIYEEKEAWYREESDSLGQDLRRLRQEL 
LKTEALKRQAQEEAKGALLGTSGLKRRFSRLENRYEALAKQVASEMRFVQDLVRA 
LEQEKLQGVECGLR 




SEQIDNO: 120 13122 bp j 


MEIS2B 
DNA Sequence 

1 

! 

1 

1 


GGCACGAGGGCCCTTGGCTACATCGGACCCAGATGACTGCCTCCTCACTTCCTCC 

CTCCCGATTCCGCCGCGGCCCCCAAAGACTCTCGGGGTGGCCCCTTGTCCGCACC 

GCTTGGAGGGAGTGTGCTCTGAGTTAAGCTGGTCTCTTCTGGTCCTGGAAAAAAA 

TGAGTATTGACAAGGTTGCTGGATCTGCGTAGAAAAGAAAGTGCCACTTAATAAA 

AAATTTAGCCCGGCAGTGGTACCGTCTGCAGAGCTTGCTGCCCTTGGACGTTAGC 

AGGAAGCCTTCGGGGTGCTGTAATCGGCGGGCAGAGGAGAGGGAGGCCGCGGAAT 

TAAAAGGAACAAAAGCTAGAGCGCCATGCCAAACGTCCCCGGCAAGACCCAGTTA 

GGCAGGAGCCGGGAGTGATGGGAAAATGAACTAGAATACGATGAGCTGCCCCATT 

ACGGCGGGATGGACGGAGTAGGGGTTCCCGCTTCCATGTACGGAGACCCTCACGC 

GCCGCGGCCGATCCCCCCGGTTCACCACCTGAACCACGGGCCGCCGCTCCACGCC 

ACACAGCACTACGGCGCGCACGCCCCGCACCCCAATGTCATGCCGGCCAGTATGG 

GATCCGCTGTCAACGACGCCTTGAAGCGGGACAAGGACGCGATCTATGGGCACCC 

GTTGTTTCCTCTGTTAGCTCTGGTCTTTGAGAAGTGCGAGCTGGCGACCTGCACT 

CCCCGGGAACCTGGAGTGGCTGGCGGAGACGTCTGCTCCTCCGACTCCTTCAACG 

AGGACATCGCGGTCTTCGCCAAGCAGGTTCGCGCCGAAAAGCCACTTTTTTCCTC 

AAATCCAGAGCTGGACAATTTGATGATACAAGCAATACAAGTACTAAGGTTTCAT 

CTTTTGGAGTTAGAAAAGGTCCACGAACTGTGCGATAACTTCTGCCACCGATACA 

TTAGCTGTTTGAAGGGGAAAATGCCCATCGACCTCGTCATTGATGAAAGAGACGG 

CAGCTCCAAGTCAGATCATGAAGAACTTTCAGGCTCCTCCACAAATCTCGCTGAC 

CATAACCCTTCTTCTTGGCGAGACCACGATGATGCAACCTCAACCCACTCAGCAG 

GCACC CCAGGGCCCTCCAGTGGGGGC CATGCTTCCCAGAGCGGAGACAACAGCAG 

TGAGCAAGGGGATGGTTTAGACAACAGTGTAGCTTCACCTGGTACAGGTGACGAT 

GATGATCCGGATAAGGACAAAAAACGCCAGAAGAAAAGAGGCATTTTCCCCAAAG 

TAGCAACAAATATCATGAGAGCATGGCTCTTCCAGCATCTCACACATCCGTACCC 

TTCCGAAGAGCAGAAGAAACAGTTAGCGCAAGACACAGGACTTACAATTCTCCAA 

GTAAACAACTGGTTTATTAATGCCAGAAGAAGAATAGTACAGCCCATGATTGACC 

AGTCAAATCGAGCAGTGAGCCAAGGAGCAGCATATAGTCCAGAGGGTCAGCCCAT 

GGGGAGCTTTGTGTTGGATGGTCAGCAACACATGGGGATCCGGCCTGCAGGACCT 

ATGAGTGGAATGGGCATGAATATGGGCATGGATGGGCAATGGCACTACATGTAAC 

CTTCATCATGTAAAGCAATCGCAAAGCAAGGGGGAAGTTTGCAGAGCATGCCAGG 

GGACTACGTTTCTCAGGGTGGTCCTATGGGAATGAGTATGGCACAGCCAAGTTAC 

ACTCCTCCCCAGATGACCCCACACCCTACTCAATTAAGACATGGACCCCCAATGC 

ATTCATATTTGCCAAGCCATCCCCACCACCCAGCCATGATGATGCACGGAGGACC 

CCCTACCCACCCTGGAATGACTATGTCAGCACAGAGCCCCACAATGTTAAATTCT 

GTAGATCCCAATGTTGGCGGACAGGTTATGGACATTCATGCCCAATAGTATAAGG 

GAACTCAAGGGAAAAGGAAACACACGCAAT^AACTATTTTAAGACTTTCTGAACTT 

TGACCAGATGTTGACACTTAATATGAAATTCCAGACAGCTGTGATTATTTTTTAC 

TTTTGTCATTTTTCATCAAGCAACAGAGGACCAATGCAACAAGAACACAAATGTG 

AAATCATGGGCTGACTGAGACAATTCTGTCCATGTAAAGATCCTCTGGAAAAAGA 

CTCCGAGAGTTATAACTACTGTAGTATAAATATAGGAACTAAGTTAAACTTGTAC 

ATTTCTGTTGATCACGCCGTTATGTTGCCTCAAATAGTTTTAGAAGAGAAAAAAA 
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AATATATCCTTGTTTTCCACACTATGTGTGTTGTTCCCAAAAGAATGACTGTTTT 
GGTTCATCAGTGAATTCACCATCCAGGAGAGACTGTGGTATATATTTTAAACCTG 
TTGGGCCAATGAGAAAAGAACCACACTGGAGATCATGATGAACTTTTGGCTGAAC 
CTCATCACTCGAACTCCAGCTTCAAGAATGTGTTTTCATGCCCGGCCTTTGTTCC 
TCCATAAATGTGTCCTTTAGTTTCAAACAGATCTTTATAGTTCGTGCTTCATAAG 
CCAATTCTTATTATTATTTTTGGGGGACTCTTCTTCAAAGAGCTTGCCAATGAAG 
ATTTAAAGACAGAGCAGGAGCTTCTTCCAGGAGTTCTGAGCCTTGGTTGTGGACA 
AAACJVATCTTAAGTTGGGCAGCTTTCCTCAACACAAAAAAAGTTATTAATGGTCA 
TTGAACCATAACTAGGACTTTATCAGAAACTCAAAGCTTGGGGGATAAAAAGGAG 
CAAGAGAATACTGTAACAAACTTCGTACAGAGTTCGGTCTATTAATTGTTTCATG 
TTAGATATTCTATGTGTTTACCTCAATTGAAAAAAAAAAGAATGTTTTTGCTAGT 
ATCAGATCTGCTGTGGAATTGGTATTGTATGTCCATGAATTCTTCTTTTCTCAGC 
ACGTGTTCCTCACTAGAAGAAAATGCTGTTACCTTTAAGCTTTGTCAAATTTACA 
TTAAAATACTTGTATGAGGACTGTGACGTTATGTTAAAAAAAAAAGGTGTTAAGT 
CACAAAAAGCGGTAATAAATATTTCATTTTTGAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 




SEQ ID NO: 121 


381 aa j 


MEIS2B 

Protein 

Sequence 


MDG VGV PASM YGD PHAPRP I PPVHHLNHGPPLHATQHYGAHAPH PNVMPASMGSA 
VNDALKRDKDAIYGHPLFPLLALVFEKCELATCTPREPGVAGGDVCSSDSFNEDI 
AVFAKQVRAEKPLFSSNPELDNLMIQAIQVLRFHLLELEKVHELCDNFCHRYISC 
LKGKMPIDLVIDERDGSSKSDHEELSGSSTNLADHNPSSWRDHDDATSTHSAGTP 
GPSSGGHASQSGDNSSEQGDGLDNSVASPGTGDDDDPDKDKKRQKKRGIFPKVAT 
NIMRAWLFQHLTHPYPSEEQKKQLAQDTGLTILQVNNWFINARRRIVQPMIDQSN 
RAVSQGAAYS PEGQPMGSFVLDGQQHMGI RPAGPMSGMGMNMGMDGQWHYM 



Example F: TRAF5 Interactions 

Novel associations of TRAF5 proteins and TRAF5 interacting proteins (TRAF-IP), 
5 and the nucleic acids that encode them, are described, as are various diseases or 

pathologies associated with TRAF5 and TRAF-IP protein complexes (TRAF5:TRAF-IP). 
The TRAF-IP proteins, polypeptides and their cognate nucleic acids were identified by 
Curagen Corporation in certain cases. The TRAF5:TRAF-IP protein complexes, and any 
variants thereof, are suitable as targets for an antibody therapeutic and targets for small 
1 0 molecule drugs. As such the current invention embodies the use of recombinantly 

expressed and/or endogenously expressed TRAF5:TRAF-IP protein complexes in various 
screens to identify such therapeutic antibodies and/or therapeutic small molecules. 
Discovery Method: 

TRAF-IPs were identified using PathCalling™ Technology (CuraGen Corporation). 
1 5 The sequences was derived by laboratory screening of cDNA library by the two-hybrid 
approach. cDNA fragments covering either the full length of the DNA sequence, or part of 
the sequence, or both, were sequenced. In silico prediction was based on sequences 
available in Curagen Corporation's proprietary sequence databases or in the public human 
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sequence databases, and provided either the foil length DN A sequence, or some portion 
thereof. 

The laboratory screening was performed using the methods described in Example E. 

Description of the Interaction: 

5 Lymphotoxin beta receptor (LTPR), a member of the TNF-receptor superfamily is 

required for the development and organization of the lymphoid tissue. Besides its role in 
the immune system, it is also required for the development of diabetes in nonobese diabetic 
mice. It is expressed in a variety of normal and transformed cells but absent in T and B 
lymphocytes. In vitro it can induce growth stimulation of fibroblasts and is associated with 
10 a variety of inflammatory disorders. LTpR induces signaling via its interaction with TRAF 
proteins, TRAF2, 3 and 5. It activates NFkB signaling via the activation of NFkB inducing 
kinase. 

A primary function of TRAF5 is protection of cells against cell death via activation 
of NFkB. One of the two TRAF5 proteins described in the interaction (TRAF5 SV) is a 
1 5 novel splice variant that lacks amino acid residues 232-263 present in the TRAF5 protein 
available from the public data base. The other TRAF5 (novel TRAF5) described in the 
interaction has extra 1 1 amino acids inserted between residues 125-126 of the public gene. 
In the PathCalling™ interaction, full-length TRAF5 SV and residues 280-569 of the novel 
TRAF5 were used. 

20 As shown in Table Fl , both of the TRAF5 protein constructs interacted with LTpR 

receptor as expected. This interaction is likely via their TRAF domains. In addition, both 
the TRAF5 protein constructs interacted with the human ubiquitinating enzyme 
(AAT62352), which is highly homologous to the ubiquitin-like protein SUMO-1 
conjugating enzyme. This is a novel interaction as no other TRAF protein has been shown 

25 to interact with this enzyme. The interaction is significant because it is known from the 
literature that TRAF6 is multi-ubiquitinated via Ubcl3-Uevl A. Such ubiquitination does 
not target TRAF6 for degradation via the proteasomal pathway and is -essential for 
TRAF6-dependent signaling. Based on the interaction between TRAF5 and the 
ubiquitinating enzyme, it can be hypothesized that TRAF5 is modified via an ubiquitin-like 

30 protein and this modification is important in TRAF5-mediated signaling. 

A second interesting interactor of the novel TRAF5 protein is with the Activatory 
receptor protein (CG 1 24499-0 1 ), which belongs to the Immunoglobulin-superfamily of 
receptors and homologous to the PILRct protein. These receptors bind to their inhibitory 
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counterpart on the cell surface like PILRa binds PILRp and counteract each others 
activities. Interaction of TRAF5 with the activating receptor suggests a novel mechanism 
of signaling from these family of receptors. Another interactor of TRAF5 is a protein that 
binds activated STAT3 (PIAS3) and is a negative regulator of JAK/STAT signaling similar 
5 to the SOCS proteins. Sequestration of PIAS3 is therefore a likely mechanism of activating 
the JAK/STAT pathway. The activatory receptor (CGI 24499-0 1) may influence 
JAK/STAT pathway by removing PI AS 3 from STAT3 protein utilizing TRAF5. In a 
broader perspective, TRAF proteins may play an interesting role in receptor cross-talk 
between different cell surface receptors. 

10 Uses of the Compositions of the Invention: 

The interactors of TRAF5 and their relevance to TRAF5 and in general to TRAF 
signaling provides opportunities to develop tools against various pathologic situations in 
which signaling through TRAF proteins are involved, and against the receptors that 
regulate the signaling pathways. Therefore, the TRAF5:TRAF-IP complexes of the 

1 5 invention are useful in potential diagnostic and therapeutic applications and as a research 
tool. These tools include identification of TRAF5 - TRAF-IP associations for a specific or 
selective nucleic acid or protein diagnostic and/or prognostic marker, wherein the presence 
or amount of the nucleic acid or the protein is to be assessed. Potential therapeutic 
applications for the TRAF5:TRAF-IP complexes are the following: (i) a protein 

20 therapeutic, (ii) a small molecule drug target, (iii) an antibody target (therapeutic, 

diagnostic, drug targeting/cytotoxic antibody), (iv) a nucleic acid useful in gene therapy 
(gene delivery/gene ablation), and (v) a composition promoting tissue regeneration in vitro 
and in vivo (vi) biological defense weapon. 

The nucleic acids and proteins of the invention are useful in potential diagnostic and 

25 therapeutic applications implicated in various diseases and disorders described below 

and/or other pathologies. For example, the compositions of the present invention will have 
efficacy for treatment of patients suffering from: cancer; inflammation and autoimmune 
disorders including Crohn's disease, IBD, allergies, rheumatoid and osteoarthritis, 
inflammatory skin disorders, allergies, blood disorders; colon cancer, leukemia AIDS; 

30 metabolic disorders including diabetes and obesity; pancreatic disorders including 

pancreatic insufficiency and cancer; and prostate disorders including prostate cancer and 
other diseases, disorders and conditions of the like. These materials are further useful in 
the generation of antibodies that bind immunospecifically to the substances of the 
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invention for use in therapeutic or diagnostic methods. These materials are further useful 
in the generation of antibodies that bind immunospecifically to the novel substances of the 
invention for use in therapeutic or diagnostic methods. 

The identified DAPK3 protein interactions and their corresponding biological 
5 pathways are shown in Table Fl . 



Table FT. Diagram of Protein Interactions and/or Biological Pathway: 



Novel splice variant 
(Curagen gene calling) 



Lymphotoxin beta receptor 
(TNF receptor superfamily) 




Human ubiqutinating enzyme 



CG124499-01 



Activatory cell surface receptor protein 
on dendritic cells 



TRAF5 

Novel TRAF5 
(Curagen gene calling) 



PIAS3 

Protein inhibiting 
activated STAT3 



10 



The nucleotide and polypeptide sequences of the identified DAPK-IPs are provided 
in Table F2. 



Table F2. Nucleic Acid and Amino Acid Sequence Analysis of TRAF5 Interacting Proteins 




SEQ ID NO: 122 


1968 bp 1 


LT(3R 

GDB: 1230195 
DNA Sequence 


ATGCTCCTGCCTTGGGCCACCTCTGCCCCCGGCCTGGCCTGGGGGCCTCTGGTGCTGGGCC 
TCTTCGGGCTCCTGGCAGCATCGCAGCCCCAGGCGGTGCCTCCATATGCGTCGGAGAACCA 
GACCTGCAGGGACCAGGAAAAGGAATACTATGAGCCCCAGCACCGCATCTGCTGCTCCCGC 
TGCCCGCCAGGCACCTATGTCTCAGCTAAATGTAGCCGCATCCGGGACACAGTTTGTGCCA 
CATGTGCCGAGAATTCCTACAACGAGCACTGGAACTACCTGACCATCTGCCAGCTGTGCCG 
CCCCTGTGACCCAGTGATGGGCCTCGAGGAGATTGCCCCCTGCACAAGCAAACGGAAGACC 
CAGTGCCGCTGCCAGCCGGGAATGTTCTGTGCTGCCTGGGCCCTCGAGTGTACACACTGCG 
AGCTACTTTCTGACTGCCCGCCTGGCACTGAAGCCGAGCTCAAAGATGAAGTTGGGAAGGG 
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TAACAACCACTGCGTCCCCTGCAAGGCAGGGCACTTCCAGAATACCTCCTCCCCCAGCGCC 
CGCTGCCAGCCCCACACCAGGTGTGAGAACCAAGGTCTGGTGGAGGCAGCTCCAGGCACTG 
CCCAGTCCGACACAACCTGCAAAAATCCATTAGAGCCACTGCCCCCAGAGATGTCAGGAAC 
CATGCTGATGCTGGCCGTTCTGCTGCCACTGGCCTTCTTTCTGCTCCTTGCCACCGTCTTC 
TCCTGCATCTGGAAGAGCCACCCTTCTCTCTGCAGGAAACTGGGATCGCTGCTCAAGAGGC 
GTCCGCAGGGAGAGGGACCCAATCCTGTAGCTGGAAGCTGGGAGCCTCCGAAGGCCCATCC 
ATACTTCCCTGACTTGGTACAGCCACTGCTACCCATTTCTGGAGATGTTTCCCCAGTATCC 
ACTGGGCTCCCCGCAGCCCCAGTTTTGGAGGCAGGGGTGCCGCAACAGCAGAGTCCTCTGG 
ACCTGACCAGGGAGCCGCAGTTGGAACCCGGGGAGCAGAGCCAGGTGGCCCACGGTACCAA 
TGGCATTCATGTCACCGGCGGGTCTATGACTATCACTGGCAACATCTACATCTACAATGGA 
CCAGTACTGGGGGGACCACCGGGTCCTGGAGACCTCCCAGCTACCCCCGAACCTCCATACC 
CCATTCCCGAAGAGGGGGACCCTGGCCCTCCCGGGCTCTCTACACCCCACCAGGAAGATGG 
CAAGGCTTGGCACCTAGCGGAGACAGAGCACTGTGGTGCCACACCCTCTAACAGGGGCCCA 
AGGAACCAATTTATCACCCATGACTGACGGAGTCTGAGAAAAGGCAGAAGAAGGGGGGCAC 
AAGGGCACTTTCTCCCTTGAGGCTGCCCTGCCCACGTGGGATTCACAGGGGCCTGAGTAGG 
GCCCGGGGAAGCAGAGCCCTAAGGGATTAAGGCTCAGACACCTCTGAGAGCAGGTGGGCAC 
TGGCTGGGTACGGTGCCCTCCACAGGACTCTCCCTACTGCCTGAGCAAACCTGAGGCCTCC 
CGGCAGACCCACCCACCCCCTGGGGCTGCTCAGCCTCAGGCACGGACAGGGCACATGATAC 
CAACTGCTGCCCACTACGGCACGCCGCACCGGAGCACGGCACCGAGGGAGCCGCCACACGG 
TCACCTGCAAGGACGTCACGGGCCCCTCTAAAGGATTCGTGGTGCTCATCCCCAAGCTTCA 
GAGACCCTTTGGGGTTCCACACTTCACGTGGACTGAGGTAGACCCTGCATGAAGATGAAAT 
TATAGGGAGGACGCTCCTTCCCTCCCCTCCTAGAGGAGAGGAAAGGGAGTCATTAACAACT 
AGGGGGTTGGGTAGGATTCCTAGGTATGGGGAAGAGTTTTGGAAGGGGAGGAAAATGGCAA 
GTGTATTTATATTGTAACCACATGCAAATAAAAAGAATGGGACCTAAACTCGTGCCGCTCG 
TGCCGAATTCCTGCAG 




SEQIDNO: 1435 aa - 


LTpR 

GDB: 1230195 

Protein 

Sequence 


MLLPWATSAPGLAWGPLVLGLFGLLAASQPQAVPPYASENQTCRDQEKEYYEPQHRICCSR 
C PPGTYVSAKCSR I RDTVCATCAENS YNEHWNYLTI CQLCRPCDPVMGLEE I APCTS KRKT 
QCRCQPGMFCAAWALECTHCELLSDCPPGTEAELKDEVGKGNNHCVPCKAGHFQNTSSPSA 
RCQPHTRCENQGLVEAAPGTAQSDTTCKNPLEPLPPEMSGTMLMLAVLLPLAFFLLLATVF 
SCIWKSHPSLCRKLGSLLKRRPQGEGPNPVAGSWEPPKAHPYFPDLVQPLLPISGDVSPVS 
TGLPAAPVLEAGVPQQQSPLDLTREPQLEPGEQSQVAHGTNGIHVTGGSMTITGNIYIYNG 
PVLGGPPGPGDLPATPEPPYPIPEEGDPGPPGLSTPHQEDGKAWHLAETEHCGATPSNRGP 
RNQFITHD 




SEQIDNO: 123 1 11 48 bp ] 


Human 

deubiquitinating 
enzyme 

DNA Sequence 


AGCGGGCTCCGGAGGGAAGTCCCGAGACAAAGGGAAACGCCGCCGCCGCCGCCCCGCTCGG 
TCCTCCACCTGTCCGCTACGCTCGCCAGGGCTGCGGCCGCCCGAGGGACTTTGAACATGTC 
GGGGATCGCCCTCAGCAGACTCGCCCAGGAGAGGAAAGCATGGAGGAAAGACCACCCATTT 
GGTTTCGTGGCTGTCCCAACAAAAAATCCCGATGGCACGATGAACCTCATGAACTGGGAGT 
GCGCCATTCCAGGAAAGAAAGGGACTCCGTGGGAAGGAGGCTTGTTTAAACTACGGATGCT 
TTTCAAAGATGATTATCCATCTTCGCCACCAAAATGTAAATTCGAACCACCATTATTTCAC 
CCGAATGTGTACCCTTCGGGGACAGTGTGCCTGTCCATCTTAGAGGAGGACAAGGACTGGA 
GGCCAGCCATCACAATCTVAACAGATCCTATTAGGAATACAGGAACTTCTAAATGAACCAT^A 
TATCCAAGACCCAGCTCAAGCAGAGGCCTACACGATTTACTGCCAA/^ACAGAGTGGAGTAC 
GAGAAAAGGGTCCGAGCACAAGCCAAGAAGTTTGCGCCCTCATAAGCAGCGACCTTGTGGC 
ATCGTCAAAAGGAAGGGATTGGTTTGGCAAGAACTTGTTTACAACATTTTTGCAAATCTAA 
AGTTGCTCCATACAATGACTAGTCACCTGGGGGGGTTGGGCGGGCGCCATCTTCCATTGCC 

(jLCCjC(j(j(j1(j1(j>LU(j1 t. ICCjAI lLbL iuAAl i\jLL.v_Vjl I I\,CA1 ACAoCjvj It 1 ti lttl A L. 

GGTCTTTTGTATTTTTGATTGTTATGTAAAACTCGCTTTTATTTTAATATTGATGTCAGTA 
TTTCAACTGCTGTAAAATTATAAACTTTTATACTTGGGTAAGTCCCCCAGGGGCGAGTTCC 
TCGCTCTGGGATGCAGGCATGCTTCTCACCGTGCAGAGCTGCACTTGGCCTCAGCTGGCTG 
TATGGAAATGCACCCTCCCTCCTGCCGCTCCTCTCTAGAACCTTCTAGAACCTGGGCTGTG 

PTfiPTTTTfi ZM"2 PPTP a a P P P P a TP 2X(2P & TPTPRRTTPTfSPfiPP 2i PTTPP TTTfSTCl TTT 

ATATGGCGTTTTGTCTGTGTTGCTGTTTAGAGTAAATAAACTGTTTATAT 




SEQIDNO: 124 Il58aa] 


Human 

deubiquitinating 
enzyme 


MSGIALSRLAQERKAWRKDHPFGFVAVPTKNPDGTMNLMNWECAIPGKKGTPWEGGLFKLR 
MLFKDDYPSSPPKCKFEPPLFHPNVYPSGTVCLSILEEDKDWRPAITIKQILLGIQELLNE 
PNIQDPAQAE A YT I YCQNR VE YEKRVRAQAKKFAPS 
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Protein 
Sequence 






SEQIDNO: 125 |2808bpl 




Protein 
inhibiting 
activated 
STAT3 (PIAS3) 
DNA Sequence 


GGCGGAGCTGGGCGAATTAAAGCACATGGTGATGAGTTTCCGGGTGTCTGAGCTCCAGGTG 
CTTCTTGGCTTTGCTGGCCGGAACAAGAGTGGACGGAAGCACGAGCTGCTGGCCAAGGCTC 
TGCACCTCCTGAAGTCCAGCTGTGCCCCTAGTGTCCAGATGAAGATCAAAGAGCTTTACCG 
ACGACGCTTTCCCCGGAAGACCCTGGGGCCCTCTGATCTCTCCCTTCTCTCTTTGCCCCCT 
GGCACCTCTCCTGTAGGCTCCCCTGGTCCTCTAGCTCCCATTCCCCCAACGCTGTTGGCCC 
CTGGCACCCTGCTGGGCCCCAAGCGTGAGGTGGACATGCACCCCCCTCTGCCCCAGCCTGT 
GCACCCTGATGTCACCATGAAACCATTGCCCTTCTATGAAGTCTATGGGGAGCTCATCCGG 
CCCACCACCCTTGCATCCACTTCTAGCCAGCGGTTTGAGGAAGCGCACTTTACCTTTGCCC 
TCACACCCCAGCAAGTGCAGCAGATTCTTACATCCAGAGAGGTTCTGCCAGGAGCCAAATG 
TGATTATACCATACAGGTGCAGCTAAGGTTCTGTCTCTGTGAGACCAGCTGCCCCCAGGAA 
GATTATTTTCCCCCCAACCTCTTTGTCAAGGTCAATGGGAAACTGTGCCCCCTGCCGGGTT 
ACCTTCCCCCAACCAAGAATGGGGCCGAGCCCAAGAGGCCCAGCCGCCCCATCAACATCAC 
ACCCCTGGCTCGACTCTCAGCCACTGTTCCCAACACCATTGTGGTCAATTGGTCATCTGAG 
TTCGGACGGAATTACTCCTTGTCTGTGTACCTGGTGAGGCAGTTGACTGCAGGAACCCTTC 
TACAAAAACTCAGAGCAAAGGGTATCCGGAACCCAGACCACTCGCGGGCACTGATCAAGGA 
GAAATTGACTGCTGACCCTGACAGTGAGGTGGCCACTACAAGTCTCCGGGTGTCACTCATG 
TGCCCGCTAGGGAAGATGCGCCTGACTGTCCCTTGTCGTGCCCTC7VCCTGCGCCCACCTGC 
AGAGCTTCGATGCTGCCCTTTATCTACAGATGAATGAGAAGAAGCCTACATGGACATGTCC 
TGTGTGTGACAAGAAGGCTCCCTATGAATCTCTTATCATTGATGGTTTATTTATGGAGATT 
CTTAGTTCCTGTTCAGATTGTGATGAGATCCAATTCATGGAAGATGGATCCTGGTGCCCAA 
TGAAACCCAAGAAGGAGGCATCTGAGGTTTGCCCCCCGCCAGGGTATGGGCTGGATGGCCT 
CCAGTACAGCCCAGTCCAGGGGGGAGATCCATCAGAGAATAAGAAGAAGGTCGAAGTTATT 
GACTTGACAATAGAAAGCTCATCAGATGAGGAGGATCTGCCCCCTACCAAGAAGCACTGTT 
CTGTCACCTCAGCTGCCATCCCGGCCCTACCTGGAAGCAAAGGAGTCCTGACATCTGGCCA 
CCAGCCATCCTCGGTGCTAAGGAGCCCTGCTATGGGCACGTTGGGTGGGGATTTCCTGTCC 
AGTCTCCCACTACATGAGTACCCACCTGCCTTCCCACTGGGAGCCGACATCCAAGGTTTAG 
ATTTATTTTCATTTCTTCAGACAGAGAGTCAGCACTATGGCCCCTCTGTCATCACCTCACT 
AGATGAACAGGATGCCCTTGGCCACTTCTTCCAGTACCGAGGGACCCCTTCTCACTTTCTG 
GGCCCACTGGCCCCCACGCTGGGGAGCTCCCACTGCAGCGCCACTCCGGCGCCCCCTCCTG 
GCCGTGTCAGCAGCATTGTGGCCCCTGGGGGGGCCTTGAGGGAGGGGCATGGAGGACCCCT 
GCCCTCAGGTCCCTCTTTGACTGGCTGTCGGTCAGACATCATTTCCCTGGACTGAGTTCCC 
TGGATTATGGAAACTTCGCTGTCCCCCAACACTGAGCAAGTATGCTGTGGAGTCCCAACCC 
CAGCTACTCTGATCCCTCTGGGGGCTCTGGCCAAGGGCCAGACAGACCTTCACAGATGCCT 
ACTTTTGGCCTCATCTCTGCCTGACAAGGCCAGCACCCAAAGGGTTAATATTTAACCTCTT 
TTTAAGGACACTGGGGTCTGTTTCTGGAAATGTTCTTTAGATGGTGGCACATTCCTTTGGG 
TATGTTAACCTAGGCAGTGGGAGGCAAATGGGATGGTATGTGAGCTAGGAGAAGGGCTGAA 
CCCTCAGCCTTGACTATGTCTAGAGCCTCTTGGGGAAGGGGCACCTCTCTTGAACCCCAAA 
TGCTCTCTCTTCTTATTACCCAAACCCATGGCTCTATTTCTTCTTCACATCCATTGTCTCT 
TCATGTCTATTCCATTCCCTTCGGCCAAACAGACAGGTGGAAAAACTGAGACAGGCAGTTT 
CAGAGATGGACAGAGAACTTTATTTTGGATTGTGGATGTGGACTTTTTTGTACATAAATAA 
GAAAAACCAAAATACTCCAAAGATGACTTCCCCTGCCTCCTACTCCAGTATGACAGAGGAG 
GATGTAAGGCCTTAGCCATGATCTGCAGGGGTCTGGGAGTCAGGCCCGGCCTATTGCTTGG 
GTCTCTCTCTATTTATATATCTAAGTT(^CAGTGTTTCTTATTCCCCCTAAGCTTCTAGAG 
GCrCATGGCCCTGTAGTTAGGCCTGGCTCATTCTGCACCTTTCCAGGGAGGTGGAAGGACC 
CTGTGCCCTCCTTCCCT^ATCTTCTTTTTCAGGCTCGCCAAGGCCTAGGACCTATGTTGTAA 
TTTTACTTTTTATTTCTAAAGTTGTAGTGAAGCTCTCACCCATAATAAAGGTTGTGAATGT 

TP 




SEQIDNO: 126 |619aa ] 


Protein 

inhibiting 

activated 

STAT3 (PIAS3) 

Protein 

Sequence 


MVMS FRVS ELQVLLGFAGRNKSGRKHELLAKALHLLKS S CAPS VQMK I KEL YRRRFPRKTL 
GPSDLSLLSLPPGTSPVGSPGPLAPIPPTLLAPGTLLGPKREVDMHPPLPQPVHPDVTMKP 
LPFYEVYGELIRPTTLASTSSQRFEEAHFTFALTPQQVQQILTSREVLPGAKCDYTIQVQL 
RFCLCETSCPQEDYFPPNLFVKVNGKLCPLPGYLPPTKNGAEPKRPSRPINITPLARLSAT 
VPNTIWNWSSEFGRNYSLSVYLVRQLTAGTLLQKLRAKGIRNPDHSRALIKEKLTADPDS 
E VATTS LR VS LMCPLG KMRLTVPCRALTC AHLQS FDAALYLQMNE KKPT WTC P VCDKKAPY 
ESLIIDGLFMEILSSCSDCDEIQFMEDGSWCPMKPKKEASEVCPPPGYGLDGLQYSPVQGG 
DPSENKKKVEVIDLTIESSSDEEDLPPTKKHCSVTSAAIPALPGSKGVLTSGHQPSSVLRS 
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PAMGTLGGDFLSSLPLHEYPPAFPLGADIQGLDLFSFLQTESQHYGPSVITSLDEQDALGH 
FFQYRGTPSHFLGPLAPTLGSSHCSATPAPPPGRVSSIVAPGGALREGHGGPLPSGPSLTG 
CRSDIISLD 




SEQIDNO: 127 


1450 bp; 


Activatory cell 
surface receptor 
protein 
CGI 24499-01 
DNA Sequence 


CCACGCGTCCGGCTTCTTTGGGGGTGAAGAGATTGGGGAGGAATCTCCACCCCTGGGAGGC 
AGAAGCCAGGCATAGCGCGCTGGCTAGGACTCCAGTACCGTGAAGGGAGGCAGTGAGAGCA 
GACATCTGTGCCTCATTCCTGATCTCAAGGGGAAAGCAAGAACAAGGGAGGCTTCCTCAGG 
ATCTCGAACCTGCGGAAGGAGGACCAGTCTGTGTACTTCTGCCAAGTCCAGCTGGACATAC 
AGATCAGGGAGGCTGTCGTGGCAGTCCATCAAGGGGACCCACCTCACCATCACCCAGGCCC 
TCAGGCAGCCCCTCCACAGGGCCCCTCTCCTGCCTGGACAGCTCTGCTGGTCTCCCCGTCC 
CCTGGAGAAGAACAAGGCCATGGGTCGGCCCCTGCTGCTGCCCCTGCTGCTCCTGCTGCAG 
CCGCCAGCATTTCTGCAGCCTGGTGGCTCCACAGGATCTGGTCCAAGCTACCTTTATGGGG 
TCACTCAACCAAAACACCTCTCAGCCTCCATGGGTGGCTCTGTGGAAATCCCCTTCTCCTT 
CTATTACCCCTGGGAGTTAGCCATAGTTCCCAACGTGAGAATATCCTGGAGACGGGGCCAC 
TTCCACGGGCAGTCCTTCTACAGCACAAGGCCGCCTTCCATTCACAAGGATTATGTGAACC 
GGCTCTTTCTGAACTGGACAGAGGGTCAGGAGAGCGGCTTCCTCAGGATCTCAAACCTGCG 
GAAGGAGGACCAGTCTGTGTATTTCTGCCGAGTCGAGCTGGACACCCGGAGATCAGGGAGG 
CAGCAGTTGCAGTCCATCAAGGGGACCAAACTCACCATCACCCAGGCTGTCACAACCACCA 
CCACCTGGAGGCCCAGCAGCACAACCACCATAGCCGGCCTCAGGGTCACAGAAAGCAAAGG 
GCACTCAGAATCATGGCACCTAAGTCTGGACACTGCCATCAGGGTTGCATTGGCTGTCGCT 
GTGCTCAAAACTGTCATTTTGGGACTGCTGTGCCTCCTCCTCCTGTGGTGGAGGAGAAGGA 
AAGGTAGCAGGGCGCCAAGCAGTGACTTCTGACCAACAGAGTGTGGGGAGAAGGGATGTGT 
ATTAGCCCCGGAGGACGTGATGTGAGACCCGCTTGTGAGTCCTCCACACTCGTTCCCCATT 
GGCAAGATACATGGAGAGCACCCTGAGGACCTTTAAAAGGCAAAGCCGCAAGGCAGAAGGA 
GGCTGGGTCCCTGAATCACCGAC^GGAGGAGAGTTACCTACAAGAGCCTTCIkTCCJiGCiAGC 
ATCCACACTGCAATGATATAGGAATGAGGTCTGAACTCCACTGAATTAAACCACTGGCATT 
TGGGGGCTGTTTATTATAGCAGTGCAAAGAGTTCCTTTATCCTCCCCAAGGATGGAAAAAT 
ACAATTTATTTTGCTTACCATAAAAAAAAAAAAAAAAAAAAAAAAAA 




SEQJDNO: 128 j227 aa j 


Activatory cell 

surface receptor 

protein 

CGI 24499-01 

Protein 

Sequence 


MGRPLLLPLLLLLQPPAFLQPGGSTGSGPSYLYGVTQPKHLSASMGGSVEIPFSFYYPWEL 
AIVPNTOISWRRGHFHGQSFYSTRPPSIHKDYVNRLFLNWTEGQESGFLRISNLRKEDQSV 
YFCRVELDTRRSGRQQLQSIKGTKLTITQAVTTTTTTOPSSTTTIAGIJIVTESKGHSESWH 
LSLDTAI RVA1AVAVLKTVI LGLLCLLLLWWRRRKGS RAPS SDF 




SEQIDNO: 129 [1581 bpj 


TRAF5 splice 
variant 
TRAF5_SV 
DNA Sequence 


ATGGCTTATTCAGAAGAGCATAAAGGTATGCCCTGTGGTTTCATCCGCCAGAATTCCGG^ 
ACTCCATTTCCTTGGACTTTGAGCCCAGTATAGAGTACCAGTTTCTGGAGCGGTTGGAAGA 
GCGCTACAAATGTGCCTTCTGCCACTCGGTGCTTCACAACCCCCACCAGACAGGATGTGGG 
CACCGCTTCTGCCAGCACTGCATCCTGTCCCTGAGAGAATTAAACACAGTGCCAATCTGCC 
CTGTAGATAAAGAGGTCATCAAATCTCAGGAGGTTTTTAAAGACAATTGTTCCAAAAGAGA 
AGTCCTCAACTTATATGTATATTGCAGCAATGCTCCTGGATGTAATGCCAAGGTTATTCTG 
GGCCGGTACCAGGATCACCTTCAGCAGTGCTTATTTCAACCTGTGCAGTCTTCTAATGAGA 
AGTGCCGGGAGCCAGTCCTACGGAAAGACCTGAAAGAGCATTTGAGTGCATCCTGTCAGTT 
TCGAAAGGAAAAATGCCTTTATTGCAAAAAGGATGTGGTAGTCATCAATCTACAGAATCAT 
GAGGAAAACTTGTGTCCTGAATACCCAGTATTTTGTCCCAACAATTGTGCGAAGATTATTC 
T A ft A AA CTG AGG T AG ATG AAC AGCTGGCTGT ATGTCC Tfi AAG rTGAGCAAGAPTGTCC'TTT 
TAAGCACTATGGCTGTGCTGTAACGATTTCTGACTTACACAAGAGCCTAGAACAGAAAGAA 
AGTAAAATCCAGCAGCTAGCAGAAACTATAAAGAAACTTGAAAAGGAGTTCAAGCAGTTTG 
CACAGTTGTTTGGCAAAAATGGAAGCTTCCTGCCAAACATCCAGGTTTTTGCCAGTCACAT 
TGACAAGTCAGCTTGGCTAGAAGCTCAAGTGCATCAATTATTACAAATGGTTAACCAGCAA 
CAAAATAAATTTGACCTGAGACCTTTGATGGAAGCAGTTGATACAGTGAAACAGAAAATTA 
CCCTGCTAGAAAACAATGATCAAAGATTAGGCGTTTTAGAAGAGGAAACTAACAAACATGA 
TACCCACATTAATATTCATAAAGCACAGCTGAGTAAAAATGAAGAGCGATTTAAACTGCTG 
GAGGGTACTTGCTATAATGGAAAGCTCATTTGGAAGGTGACAGATTACAAGATGAAGAAGA 
GAGAGGCGGTGGATGGGCACACAGTGTCCATCTTCAGCCAGTCCTTCTACACCAGCCGCTG 
TGGCTACCGGCTCTGTGCTAGAGCATACCTGAATGGGGATGGGTCAGGGAGGGGGTCACAC 
CTGTCCCTATACTTTGTGGTCATGCGAGGAGAGTTTGACTCACTGTTGCAGTGGCCATTCA 
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GGCAGAGGGTGACCCTGATGCTTCTGGACCAGAGTGGCAAAAAGAACATTATGGAGACCTT 
CAAACCTGACCCCAATAGCAGCAGCTTTAAAAGACCTGATGGGGAGATGAACATTGCATCT 
GGCTGTCCCCGCTTTGTGGCTCATTCTGTTTTGGAGAATGCCAAGAACGCCTACATTAAAG 
ATGACACTCTGTTCTTGAAAGTGGCCGTGGACTTAACTGACCTGGAGGATCTCTAG 




SEQ ID NO: 130 J526aa 




TRAF5 splice 
variant 
TRAFS SV 
Protein 
Sequence 


MAYS EEHKGMPCGF I RQNSGNS ISLDFEPS I E YQFVERLEERYKCAFCHS VLHNPHQTGCG 
HRFCQHCILSLREIJnVPICPVDKEVIKSQEVFKDNCCKREVL^YVYCSNAPGCNAKVIL 
GRYQDHLQQCLFQPVQCSNEKCREPVLRKDLKEHLSASCQFRKEKCLYCKKDVWINLQNH 
EENLCPEYPVFCPNNCAKIILKTEVDEHIoAVCPEAEQDCPFKHYGCAVTISDLHKSLEQKE 
SKI QQLAET I KKLEKEFKQFAQLFGKNGS FLPN I QVFAS H I DKS AWLEAQVHQLLQMVNQQ 
QNKFDLRPLMEAVDTVTCQKITLLENNIX3RIAVXEEETNKHDTHINIHKAQLSKNEE 
EGTCYNGKL I WKVTDYKMKKREAVDGHTVS I FSQS F YTS RCG YRLC ARAYLNGDGSGRGS H 
LSLYFVimRGEFDSLLQWPFRQRVTLMLLDQSGKKNIMETFKPDPNSSSFKRPDGEMNIAS 
GC PR FVAHS VLENAKNAYI KDDTLFLKVAVDLTDLEDL 




SEQ ID NO: 131 |l707bpj 


TRAFS 

DNA Sequence 


ATGGCTTATTCAGAAGAGCATAAAGGTATGCCCTGTGGTTTCATCCGCCAGAATTCCGGCA 

ACTCCATTTCCTTGGACTTTGAGCCCAGTATAGAGTACCAGTTTGTGGAGCGGTTGGAAGA 

GCGCTACAAATGTGCCTTCTGCCACTCGGTGCTTCACAACCCCCACCAGACAGGATGTGGG 

CACCGCTTCTGCCAGCACTGCATCCTGTCCCTGAGAGAATTAAACACAGTGCCAATCTGCC 

CTGTAGATAAAGAGGTC^TC^AATCTCAGGAGGTTTTTAAAGACAATTGTTG 

AGTCCTCAACTTATATGTATATTGCAGCAATGCTCCTGGATGTAATGCCT^GGTTATTCTG 

GGCCGGTACCAGCAGGTCCCACTGGCCTGTTGTTATCTGTTGCAGGATCACCTTCAGCAGT 

GCTTATTTCAACCTGTGCAGTGTTCTAATGAGAAGTGCCGGGAGCCAGTCCTACGGAAAGA 

CCTGAAAGAGCATTTGAGTGCATCCTGTCAGTTTCGT^AAGGT^AAAATGCCTTTATTGCAT^A 

AAGGATGTGGTAGTCATCAATCTACAGAATCATGAGGAAAACTTGTGTCCTGAATACCCAG 

TATTTTGTCCCAACAATTGTGCGAAGATTATTCTAAAAACTGAGGTAGATGAACACCTGGC 

TGTATGTCCTGAAGCTGAGCAAGACTGTCCTTTTAAGCACTATGGCTGTGCTGTAACGGAT 

AAACGGAGGAACCTGCAGCAACATGAGCATTCAGCCTTACGGGAGCACATGCGTTTGGTTT 

TAGAAAAGAATGTCCAATTAGAAGAACAGATTTCTGACTTACACAAGAGCCTAGAACAGAA 

AGAAAGTAAAATCCAGCAGCTAGCAGAAACTATAAAGAAACTTGAAAAGGAGTTCAAGCAG 

TTTGCACAGTTGTTTGGCAAAAATGGAAGCTTCCTCCCAAACATCCAGGTTTTTGCCAGTC 

ACATTGACAAGTCAGCTTGGCTAGAAGCTCAAGTGCATCAATTATTACAAATGGTTAACCA 

bLAALAAAA 1 AAA 111 UAL. L. ITjAvjAL LI 11 uA 1 o\j AAo Uio 1 1 IjrA 1 AUAVj 1 oAAAC AvjAAA 

ATTACCCTGCTAGAaAACAATGATCAAAGATTAGCCGTTTTAGAAGAGGaAACTaACAaAC 
ATGATACCCACATTAATATTCATaAAGCACAGCTGAGTAAAAATGAAGAGCGATTTAAACT 
GCTGGAGGGTACTTGCTATAATGGaAAGCTCATTTGGAAGGTGACAGATTACAAGATGAAG 

aagagagaggcggtggatgggcacacagtgtccatcttcagccagtccttctacaccagcc 

gctgtggctaccggctctgtgctagagcatacctgaatggggatgggtcagggagggggtc 

acacctgtccctatactttgtggtcatgcgaggagagtttgactcactgttgcagtggcca 

ttcaggcagagggtgaccctgatgcttctg^ 

ccttcaaacctgaccccaatagcagcagcttt^ 

atctggctgtccccgctttgtggctcattctgttttggagaatgccaagaacgcctacatt 

AAAGATGACACTCTGTTCTTGaAAGTGGCCGTGGACTTAACTGACCTGGAGGATCTCTAG 




SEQ ID NO: 132 [568 aa j 


TRAF5 
Protein 
Sequence 


MAYSEEHKGMPCGFIRQNSGNSISLDFEPSIEYQFVERLEERYKCAFCHSVLHNPHQTGCG 
HRFCQHCILSIJUSLJn^PICPvIJKEVIKSQEVFKDNC^ 

GRYQQVPLACCYLLQDHLQQCLFQPVQCSNEKCREPVLRKDLKEHLSASCQFRKEKCLYCK 
KDVWINLQNHEENLCPEYPVFCPNNCAKIILKTEVDEHUVVCPEAEQDCPFKHYGCAVTD 
KRRNLQQHEHSALREHMRLVLEKNVQLEEQISDLHKSLEQKESKIQQLAETIKKLEKEFKQ 
FAQLFGKNGSFLPNIQVFASHIDKSAWLEAQVHQLI^MVNQQQNKFDLRPLMEATOTVKQK 
ITLLENNDQRLAVLEEETNKHDTHINIHKAQLSKNEERFKLLEGTCTOGKLIWKVTDYK^ 
KREAVDGHTVS I FSQSFYTSRCGYRLCARAYLNGDGSGRGSHLSLYFWMRGEFDSLLQWP 
FRQRVTLMLLE>QSGKKN I METFKPDPNSSSFKRPDGEMN I ASGCPRFVAHS VLENAKNAYI 
KDDTLFLKVAVDLTDLEDL 
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OTHER EMBODIMENTS 

Although particular embodiments have been disclosed herein in detail, this has been 
done by way of example for purposes of illustration only, and is not intended to be limiting 
with respect to the scope of the appended claims, which follow. In particular, it is 
contemplated by the inventors that various substitutions, alterations, and modifications may 
be made to the invention without departing from the spirit and scope of the invention as 
defined by the claims. The choice of nucleic acid starting material, clone of interest, or 
library type is believed to be a matter of routine for a person of ordinary skill in the art with 
knowledge of the embodiments described herein. Other aspects, advantages, and 
modifications considered to be within the scope of the following claims. The claims 
presented are representative of the inventions disclosed herein. Other, unclaimed 
inventions are also contemplated. Applicants reserve the right to pursue such inventions in 
later claims. 
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CLAIMS 

What is claimed is: 

1 . An isolated polypeptide comprising the mature form of an amino acid 
sequenced selected from the group consisting of SEQ ID NO:2n, wherein n is an integer 
between 1 and 33. 

2. An isolated polypeptide comprising an amino acid sequence selected from the 
group consisting of SEQ ID NO:2n, wherein n is an integer between 1 and 33. 

3. An isolated polypeptide comprising an amino acid sequence which is at least 
95% identical to an amino acid sequence selected from the group consisting of SEQ ID 
NO:2n, wherein n is an integer between 1 and 33. 

4. An isolated polypeptide, wherein the polypeptide comprises an amino acid 
sequence comprising one or more conservative substitutions in the amino acid sequence 
selected from the group consisting of SEQ ID NO:2n, wherein n is an integer between 1 
and 33. 

5. The polypeptide of claim 1 wherein said polypeptide is naturally occurring. 

6. A composition comprising the polypeptide of claim 1 and a carrier. 

7. A kit comprising, in one or more containers, the composition of claim 6. 

8. The use of a therapeutic in the manufacture of a medicament for treating a 
syndrome associated with a human disease, the disease selected from a pathology associated 
with the polypeptide of claim 1, wherein the therapeutic comprises the polypeptide of 
claim 1 . 

9. A method for determining the presence or amount of the polypeptide of 
claim 1 in a sample, the method comprising: 
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(a) providing said sample; 

(b) introducing said sample to an antibody that binds immunospecifically to the 
polypeptide; and 

(c) determining the presence or amount of antibody bound to said polypeptide, 
thereby determining the presence or amount of polypeptide in said sample. 

1 0. A method for determining the presence of or predisposition to a disease 
associated with altered levels of expression of the polypeptide of claim 1 in a first 
mammalian subject, the method comprising: 

a) measuring the level of expression of the polypeptide in a sample from the first 
mammalian subject; and 

b) comparing the expression of said polypeptide in the sample of step (a) to the 
expression of the polypeptide present in a control sample from a second 
mammalian subject known not to have, or not to be predisposed to, said 
disease, 

wherein an alteration in the level of expression of the polypeptide in the first subject as 
compared to the control sample indicates the presence of or predisposition to said disease. 

1 1 . A method of identifying an agent that binds to the polypeptide of claim 1 , the 
method comprising: 

(a) introducing said polypeptide to said agent; and 

(b) determining whether said agent binds to said polypeptide. 

12. The method of claim 1 1 wherein the agent is a cellular receptor or a 
downstream effector. 

13. A method for identifying a potential therapeutic agent for use in treatment of a 
pathology, wherein the pathology is related to aberrant expression or aberrant physiological 
interactions of the polypeptide of claim 1 , the method comprising: 

(a) providing a cell expressing the polypeptide of claim 1 and having a property 
or function ascribable to the polypeptide; 

(b) contacting the cell with a composition comprising a candidate substance; and 

(c) determining whether the substance alters the property or function ascribable to 
the polypeptide; 
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whereby, if an alteration observed in the presence of the substance is not observed when the 
cell is contacted with a composition in the absence of the substance, the substance is 
identified as a potential therapeutic agent. 

14. A method for screening for a modulator of activity of or of latency or 
predisposition to a pathology associated with the polypeptide of claim 1 , said method 
comprising: 

(a) administering a test compound to a test animal at increased risk for a 
pathology associated with the polypeptide of claim 1, wherein said test animal 
recombinantly expresses the polypeptide of claim 1 ; 

(b) measuring the activity of said polypeptide in said test animal after 
administering the compound of step (a); and 

(c) comparing the activity of said polypeptide in said test animal with the activity 
of said polypeptide in a control animal not administered said polypeptide, 

wherein a change in the activity of said polypeptide in said test animal relative to said control 
animal indicates the test compound-is a modulator activity of or latency or predisposition to, a 
pathology associated with the polypeptide of claim 1 . 

15. The method of claim 14, wherein said test animal is a recombinant test animal 
that expresses a test protein transgene or expresses said transgene under the control of a 
promoter at an increased level relative to a wild-type test animal, and wherein said promoter 
is not the native gene promoter of said transgene. 

1 6. A method for modulating the activity of the polypeptide of claim 1 , the 
method comprising contacting a cell sample expressing the polypeptide of claim 1 with a 
compound that binds to said polypeptide in an amount sufficient to modulate the activity of 
the polypeptide. 

1 7. A method of treating or preventing a pathology associated with the 
polypeptide of claim 1 , the method comprising administering the polypeptide of claim 1 to a 
subject in which such treatment or prevention is desired in an amount sufficient to treat or 
prevent the pathology in the subject. 

1 8. The method of claim 1 7, wherein the subject is a human. 
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1 9. A method of treating a pathological state in a mammal, the method comprising 
administering to the mammal a polypeptide in an amount that is sufficient to alleviate the 
pathological state, wherein the polypeptide is a polypeptide having an amino acid sequence at 
least 95% identical to a polypeptide comprising the amino acid sequence selected from the 
group consisting of SEQ ID NO:2n, wherein n is an integer between 1 and 33 or a 
biologically active fragment thereof. 

20. An isolated nucleic acid molecule comprising a nucleic acid sequence selected 
from the group consisting of SEQ ID NO:2n-l, wherein n is an integer between 1 and 33. 

2 1 . The nucleic acid molecule of claim 20, wherein the nucleic acid molecule is 
naturally occurring. 

22. A nucleic acid molecule, wherein the nucleic acid molecule differs by a single 
nucleotide from a nucleic acid sequence selected from the group consisting of SEQ ID NO: 
2n-l, wherein n is an integer between 1 and 33. 

23. An isolated nucleic acid molecule encoding the mature form of a polypeptide 
having an amino acid sequence selected from the group consisting of SEQ ID NO:2n, 
wherein n is an integer between 1 and 33. 

24. An isolated nucleic acid molecule comprising a nucleic acid selected from the 
group consisting of 2n-l, wherein n is an integer between 1 and 33. 

25. The nucleic acid molecule of claim 20, wherein said nucleic acid molecule 
hybridizes under stringent conditions to the nucleotide sequence selected from the group 
consisting of SEQ ID NO: 2n-l, wherein n is an integer between I and 33, or a complement 
of said nucleotide sequence. 

26. A vector comprising the nucleic acid molecule of claim 20. 

27. The vector of claim 26, further comprising a promoter operably linked to said 
nucleic acid molecule. 
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28. A cell comprising the vector of claim 26. 

29. An antibody that immunospecifically binds to the polypeptide of claim 1 . 

30. The antibody of claim 29, wherein the antibody is a monoclonal antibody. 

31 . The antibody of claim 29, wherein the antibody is a humanized antibody. 

32. A method for determining the presence or amount of the nucleic acid molecule 
of claim 20 in a sample, the method comprising: 

(a) providing said sample; 

(b) introducing said sample to a probe that binds to said nucleic acid molecule; 
and 

(c) determining the presence or amount of said probe bound to said nucleic acid 
._. molecule, ...... 

thereby determining the presence or amount of the nucleic acid molecule in said sample. 

33. The method of claim 32 wherein presence or amount of the nucleic acid 
molecule is used as a marker for cell or tissue type. 

34. The method of claim 33 wherein the cell or tissue type is cancerous. 

35. A method for determining the presence of or predisposition to a disease 
associated with altered levels of expression of the nucleic acid molecule of claim 20 in a first 
mammalian subject, the method comprising: 

a) measuring the level of expression of the nucleic acid in a sample from the 
first mammalian subject; and 

b) comparing the level of expression of said nucleic acid in the sample of step (a) 
to the level of expression of the nucleic acid present in a control sample from a 
second mammalian subject known not to have or not be predisposed to, the 
disease; • 

wherein an alteration in the level of expression of the nucleic acid in the first subject as 
compared to the control sample indicates the presence of or predisposition to the disease. 
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36. A method of producing the polypeptide of claim 1 , the method comprising 
culturing a cell under conditions that lead to expression of the polypeptide, wherein said cell 
comprises a vector comprising an isolated nucleic acid molecule comprising a nucleic acid 
sequence selected from the group consisting of SEQ ID NO:2n-l, wherein n is an integer 
between 1 and 33. 

37. The method of claim 36 wherein the cell is a bacterial cell. 

38. The method of claim 36 wherein the cell is an insect cell. 

39. The method of claim 36 wherein the cell is a yeast cell. 

40. The method of claim 36 wherein the cell is a mammalian cell. 

41 . A method of producing the polypeptide of claim 2, the method comprising 
culturing a cell under conditions that lead to expression of the polypeptide, wherein said cell 
comprises a vector comprising an isolated nucleic acid molecule comprising a nucleic acid 
sequence selected from the group consisting of SEQ ID NO:2n-l , wherein n is an integer 
between 1 and 33. 

42. The method of claim 41 wherein the cell is a bacterial cell. 

43. The method of claim 41 wherein the cell is an insect cell. 

44. The method of claim 41 wherein the cell is a yeast cell. 

45. The method of claim 41 wherein the cell is a mammalian cell. 

46. A composition comprising a purified complex of a DAPK3 protein and a 
DAPK3 interacting protein, wherein said DAPK3 interacting protein is selected from the 
group consisting of: TEM1, CG123869-01, CG129212-01, CG125927-01, CEBPD, ATF4, 
CG56543-01 andPrey664111. 
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47. A method for determining the presence or amount in a sample of a polypeptide 
complex comprising DAPK3 and a DAPK3- interacting protein, the method comprising: 

(a) providing said sample; 

(b) introducing said sample to an antibody that binds immunospecifically to the 
complex; and 

(c) determining the presence or amount of antibody bound to said complex, 
wherein the DAPK3 interacting protein is selected from the group consisting of TEM1, 
CG123869-01, CG129212-01, CG125927-01, CEBPD, ATF4, CG56543-01 and Prey6641 1 1; 
thereby determining the presence or amount of the complex in said sample. 

48. A method of treating or preventing a pathology associated with a polypeptide 
complex comprising DAPK3 and a DAPK3- interacting protein, the method comprising 
administering the complex to a subject in which such treatment or prevention is desired in an 
amount sufficient to treat or prevent the pathology in the subject. 

49. A composition comprising a purified complex of a TRAF5 protein and a 
TRAF5 interacting protein, wherein said TRAF5 interacting protein is selected from the 
group consisting of: LTpR, AAT62352, PIAS3, CG124499-01 and TRAF5_SV. 

50. A method for determining the presence or amount in a sample of a polypeptide 
complex comprising TRAF5 and a TRAF5 - interacting protein, the method comprising: 

(a) providing said sample; 

(b) introducing said sample to an antibody that binds immunospecifically to the 
complex; and 

(c) determining the presence or amount of antibody bound to said complex, 
wherein the TRAF5 interacting protein is selected from the group consisting of LT0R, 
AAT62352, PIAS3, CG124499-01 and TRAF5_SV; thereby determining the presence or 
amount of the complex in said sample. 

51. A method of treating or preventing a pathology associated with a polypeptide 
complex comprising TRAF5 and a TRAF5 - interacting protein, the method comprising 
administering the complex to a subject in which such treatment or prevention is desired in an 
amount sufficient to treat or prevent the pathology in the subject. 
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BOX n. OBSERVATIONS WHERE UNITY OF INVENTION IS LACKING 

Groups I-XXXM, claim(s) 1-8 and 36-45, drawn to an isolated polypeptide, a composition comprising a polypeptide, a kit comprising 
a composition, the first claimed method of making, and the first claimed method of use, i.e., the use of a therapeutic in the 
manufacture of a medicament, wherein the therapeutic is a polypeptide. Group I consists of SEQ ID NO:2, Qraap II consists of SEQ 
ID NO:4, Group III consists of SEQ ID NO:6, ...and Group XXXIV consists of SEQ ID NO:66. 

Groups XXXI V-LXVI, claim(s) 20-28, drawn to an isoated nucleic acid, a vector comprising a nucleic acid, and a host cell 
comprising said vector. Group XXXIV consists of SEQ ID NO:l or a nucleic acid encoding SEQ ID NO:2, Group XXXV consists of 
SEQ ID NO:3 or a nucleic acid encoding SEQ ID NO:4, Group XXXVI consists of SEQ ID NO:5 or a nucleic acid encoding SEQ ID 
NO:6, ...and Group LXVI consists of SEQ ID NO:65 or a nucleic acid encoding SEQ ID NO:66. 

Groups LXVII-XCTX, claim(s) 9 and 29-31, drawn to an antibody that binds to a polypeptide and the first claimed method of use, 
i.e., a method for determining fr: presence or amount of a polypeptide. Group LXVII consists of an antibody that binds SEQ ID 
NO:2, Group LXVIII consists of an antibody that binds SEQ ID NO:4, Group LXDC consists of an antibody that binds SEQ ID NO:6, 
...and Group XCIX consists of an antibody that binds SEQ ID NO:66. 

Groups C-CXXXII claim(s) 10, drawn to a method for determining the presence of or predisposition to a disease associated with 
altered levels of a polypeptide. Group C consists of methods reciting SEQ ID NO:2, Group CI consists of methods reciting SEQ ID 
NO:4, Group CII consists of methods reciting SEQ ID NO:6, ...and Group CXXXII consists of methods reciting SEQ ID NO:66\ 

Groups CXXXIII-CLXV, claim(s) 1 1 and 12, drawn to a method of identifying an agent that binds to a polypeptide. Group CXXXIII 
consists of methods reciting SEQ ID NO:2, Group CXXXIV consists of methods reciting SEQ ID NO:4, Group CXXXV consists of 
methods reciting SEQ ID NO:6, ...and Group CLXV consists of methods reciting SEQ ID NO:66. 

Groups CLXVI-CXCVIII, claim(s) 13, drawn to a method for identifying a potential therapeutic agent for use in treatment of a 
pathology. Group CLXVI consists of methods reciting SEQ ID NO:2, Group CLXVII consists of methods reciting SEQ ID NO:4, 
Group CLXVm consists of methods reciting SEQ ID NO:6, ...and Group CXCVIII consists of methods reciting SEQ ID NO:66. 

Groups CXCIX-CCXXXI, claim(s) 14 and IS, drawn to a method for screening for a modulator of activity or of latency or 
predisposition to a pathology. Group CXCIX consists of methods reciting SEQ ID NO:2, Group CXCX consists of methods reciting 
SEQ ID NO:4, Group CXCXI consists of methods reciting SEQ ID NO:6, ...and Group CCXXXI consists of methods reciting SEQ 
IDNO:66. 

Groups CCXXXn-CCLXTv", claim(s) 16, drawn to a method of modulating the activity of a polypeptide. Group CCXXXI1 consists of 
methods reciting SEQ ID NO:2, Group CCXXXIII consists of methods reciting SEQ ID NO:4, Group CCXXXI V consists of methods 
reciting SEQ ID NO:6, ...and Group CCLXIV consists of methods reciting SEQ ID NO: 66. 

Groups CCLXV-CCXCVII, claim(s) 17-19, drawn to a method of treating or preventing a pathology. Group CCLXV consists of 
methods reciting SEQ ID NO:2, Group CCLXVI consists of methods reciting SEQ ID NO: 4, Group CCLXVII consists of methods 
reciting SEQ ID N 0: 6 , . . .and Group CCXC VII consists of methods reciting SEQ ID NO :66. 

Groups CCXCVUI-CCCXXX, claim(s) 32-34, drawn to a method for determining the presence or amount of a nucleic acid. Group 
CCXC VIII consists of methods reciting a nucleic acid encoding SEQ ID NO:2, Group CCXCIX consists of methods reciting a nucleic 
acid encoding SEQ ID NO: 4, Group CCXCX consists of methods reciting a nucleic acid encoding SEQ ID NO:6, ...and Group 
CCCXXX consists of methods reciting a nucleic acid encoding SEQ ID NO:66. 

Groups CCCXXXI-CCCLXT1I, c]aim(s) 35, drawn to a method for determining the presence of or predisposition to a disease 
associated with altered levei* of a nucleic acid. Group CCCXXXI consists of methods reciting SEQ ID NO: 1 or a nucleic acid 
encoding SEQ ID NO:2, Group CCCXXXII consists of methods reciting SEQ ID NO:3 or a nucleic acid encoding SEQ ID NO:4, 
Group CCCXXXIII consists of methods reciting SEQ ID NO:5 or a nucleic acid encoding SEQ ID NO:6. ...and Group CCCLXIII 
consists of methods reciting SEQ ID NO:65 or a nucleic acid encoding SEQ ID NO:66. 
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Groups CCCLXIV-CCCLXX1, claim(s) 46 and 48, drawn to a composition comprising a complex of a DAPK3 protein and a DAPK3- 
interacting protein and the first claimed method cf use, i.e. , a method of treating or preventing a pathology associated with a 
polypeptide complex comprising DAPK3 and a DAPK3-interacting protein by administering said complex. Group CCCLXIV consists 
of DAPK3 and TEM1 . Group CCCLXV consists of DAPK3 and CG 1 23869-01 , Group CCCLXVI consists of DAPK3 and 
CG129212-01 » Group CCCLXVII consists of DAPK3 and CG 125927-01 , Group CCCLXVm consists of DAPK3 and CEBPD, Group 
CCCLXIX consists of DAPK3 and ATF4, Group CCCLXX consists of DAPK3 and CG56543-0 1, and Group CCCLXXI consists of 
DAPK3andPrey664111. 

Groups CCCLXXII-CCClXXIX, claim(s) 47, drawn to a method for detennining (he presence or amount in a sample of a 
polypeptide complex conyrising 0APK3 and a DAPK3-interacting protein. Group CCCLXXH consists of DAPK3 and TEM1, Group 
CCCLXXin consists oi' DAPK3 and CGI 23869-01. Group CCCLXX1V consists of DAPK3 and CG 1292 12-01, Group CCCLXXV 
consists of DAPK3 and CGI 25927-01 , Group CCCLXXV I consists of DAPK3 and CEBPD, Group CCCLXXVII consists of DAPK3 
and ATF4, Group CCCLXXV1I1 consist of DAPK and CG56543-01, and Group CCCLXXIX consists of DAPK and Prey6641 11. 

Groups CCCLXXX'CCCLXXXIV , claim(s) 49 and 51, drawn to a composition comprising a complex of a TRAF5 protein and a 
TRAF5- interacting protein and the first claimed method of use, i.e. , a method of treating or preventing a pathology associated with a 
polypeptide complex comprising TRAF5 and a TRAF5- interacting protein by administering said complex. Group CCCLXXX consists 
of TRAJF5 and LTbetaR, Group CCCLXXXI consists of TRAF5 and AAT62352, Group CCCLXXXH consists of TRAF5 and PIAS3, 
Group CCCLXXXIII consists of TRAF5 and CG 124499-01, Group CCCLXXXIV consists of TRAF5 and TRAF5JSV. 

Groups CCCLXXXV-CCCLXXXIX, claim(s) 50, drawn to a method for determining the presence or amount in a sample of a 
polypeptide complex comprising TRAF5 and a TRAP5-inier acting protein. Group CCCLXXXV consists of TRA^5 and LTbetaR. 
Group CCCLXXXVI consists of TRAF5 and AAT62352, Group CCCLXXXVH consists of TRAJF5 and PIAS3, Group 
CCCLXXXVHI consists of TRAF5 and CGI 24499-01, Group CCCLXXX1X consists of TRAF5 and TRAF5_SV. 

The inventions listed as Groups I-CCCLXXXDC do not relate to a single general inventive concept under PCT Rule 13. 1 because, 
under PCT Rule 13.2. they lack the same or corresponding special technical features for the following reasons: 

Each of the corresponding polynucleotides, polypeptides, and antibodies are independent products with different uses and are 
structurally, biochemically, and biologically distinct Additional or alternate methods of use are claimed for individual 
polynucleotides and polypeptides. 37 CFR 1 .475(b) does not provide for unity of invention of more than a single product or more 
than one method of using a product as a combination of invention having unity of invention. Pursuant to 37 C.F.R. § 1.475 (d), the 
ISA considers that where multiple products and processes are claimed, the main invention shall consist of the first invention of the 
category first mentioned in the claims and the first recited invention of each of the other categories related thereto. Accordingly, the 
main invention (claims 1-8 reciting SEQ ID NO: 2) comprises the first-recited product and methods of making and use thereof. 

In the absence of any response from the Applicant, this Authority will establish the International Search Report based on the main 
invention. The claims drawn to the main invention are as follows: The claims of Group I, i.e., claims 1-8 reciting SEQ ID NO:2. 



Form PCT/ISA72 1 0 (second sheet) (July 1998) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

LACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 
Q^LURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



